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PROCEEDINGS
Of THE

FOURTH ANNUAL MEETING OF THE NEW JERSEY
MOSQUITO EXTERMINATION ASSOCIATION

Held at Hotel Traymore, Atlantic City,

January 25=26, 1917

Atlantic City, N. J., January 25, 19 17.

THURSDAY AFTERNOON SESSION.

,
(The meeting was called to order at 2 140^ P. M. by President

D'arnall.

)

President Darnaet—Ladies and gentlemen : It gives me
great pleasure toi wielcome you tO' Atlantic, City again on this

very important occasion. It is with real pleasure, I think, that

we see this miovement growing and enthusiasm spreading. We
have to-day nearl}^ twelve hundred more members of this organ-

iation than; we had one year agO'. I think it will be probably a

short time when this association will numlber 5,ooO' men and

women, thoroughly interested in the extermination of the mos-

quito and thoroughly convinced of the good things and benefits

that will come from it.

I will ask Dr. Brinkerhoff tO' take the chair.

(Vice-President Brinkerhoff assumes the chair.)

The Present Status of Mosquito Control in New Jersey.

BY WM. EDGAR DARNAEE, A.M., M.D.^ E.A.C.S.,

ATI^ANTIC CITY, N. J.

Almost sixteen years agO' a small band of farseeing men in

Essex County, inspired by the studies of that enthusiastic and

able entomologist, Dr. John B. Smith, started the little wave of

(3)
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interest ini the question of mosquito extermination that has now:

gathered a miomentum, well nigh tidal in proportions . This little

group were men of vision. They believed in their vision and
had the courage to follow it even in, the face of ridicule and
unbelief and discouragement. As practical men they believed in

the practical achievement of ridding the State O'f the greatest

drawback to its advancement. Among the most loyal members
of this little band was Mr. Spencer Miller and others. To-day

we have a State-wide propaganda that commands the attention

of all thinking mien, that is attracting the interest of other States

and communities, not only in this country but abroad. It is a

happy fact that the State which was the most notorious in the

Union for moisquitoes is to-day the most advanced in their ex-

termination, and will be the first tO' be free from this pest.

To Dr. John B. Smith, perhaps more than tO' any other man,,

do we owe the credit of bringing this question to our notice and

showing us by his experimentation that it could be done. To our

present able State Entomologist, Dr. Thomas J. Headlee, more

than to any other man, do' we owe the thorough organization of

our efforts and the carrying out of the work in a practical way:

All the great movemients of history seem' to have had to

struggle into existence and fight their way up, and the develop-

ment of the question of mosquito^ extermination is nO' exception

to the rule. After discouragement and uphill work, recognition

was finally given the work by the passage of the law of 1906,

so that the experiments of Dr. Smith could be carried on and

his dream! fulfilled. It was not until 1912, however, that the

Legislature passed the present law which piut the whole ques-

tion on a working basis and awaited only the energy and live

interest of earnest men in various communities to test it out.

Nor has our legislative career been an entirely smooth one.

Each year has seen the advent of bills which threatened tO' emas-

culate if not entirely destroy the present act and so cripple the

work. Sometimes it has been, a hard matter tO' ^'keep in the

middle of the road." Year by year, however, the movement

has w^on its way tO' success and results have been achieved which

to the layman seemed at first impossible.
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The education of the pubhc has not been the least of the en-

deavors of this body. By pubHc lectures, by the press of various

communities and by well-chosen literature it has been system-

atically brought to the attention of the people. The proposition

Avas new to- most of them. The miosquito w'as sO' prevalent and

such a constant quantity in every community that by many it

was considered preposterous to talk seriously of getting rid of

it. However, it was not long before incredulous skepticism

gave way tO' serious thinking and investigation. To-day we
have the nmjority of the public with us, and our former most

doubting Thomas's are now our most ardent supporters.

Practical thinking business men have not been slow to grasp

the enormoufi benefits accruing to the State o-f New Jersey by

the extermination of mosquitoes. The advancement in ratables

in real estate which will total an enormous figure, the encour-

agement of a miore progressive agriculture and the comfort and

health of its people are among its advantages, but has it not

occurred to you that the geographic position of New Jersey

makes it unique in another way ? A large part of its wealth lies

in the fact that its seaboard is by nature one long health and

pleasure resort from. Seabright to Cape May. To its shores are

attracted in a year's time millions of people who' leave in the

State millions of dollars and within a radius of five hundred

miles of this city live a majority oi the population of the United

States. The entire elimiination of the mosquitO' from the sea-

board alone will, by the greater attraction of people and the in-

vestment of their money, mean wealth and prosperity of such

proportions that it is hardly conceivable tO' the humian mind.

The average cost of mosquitO' freedom annually was quoted

at our last year's m,eeting as being less than, fifteen cents per

capita. This is not much to pay for the health and wealth, the

comfort and prosperity that will follow' its accomplishment.

The earnest study of earnest men from all over the State has

taught us many newl facts about mosquitoes hitherto unknown.

A fund of scientific knowledge has been added to that already

possessed, and it has been demonstrated that the needs of one

community cannot be entirely measured by a comparison with
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those of another community. It has been shown that each com-

miunity has its own problems and that they miuist be worked out

in their own original way, for are we not all merely pioneers

blazing a new and untrodden country, learning and learning as

we go on our way? The stumpy conditions of Bergen, the

dikes and sluice-gate control of Hudson and Essex, the oozy

soft meadows of Ocean wjith its low tidal fall of a few inches

and the vast areas of marsh in Atlantic County and Cape May
County, all offer distinctive problems of their' own, while the

inland counties have other and difficult questions peculiar to

themselves.

Enough, however, has been accomplished, enough has been

learned about the problems for us to be able to say with a fair

degree of certainty that it is possible to^ rid New Jersey of

mosquitoes. We have gone far enough to see the dawn of suc-

cess in the distance if we can but continue unhampered a few

years longer the systematic organized effort which has marked

our progress. It is true that we are being watched with interest

all through our own State and by other States, and our results

are being checked up as we go. But wherever the work has been

done the results have been so marked that its value is unques-

tioned. Yet there is so much still to be learned, there is so much

still to be done, that our efforts must not be relaxed one whit

until we stand on safe and solid ground and having proved all

thing's hold fast to that which is good.

The problemi in the northern counties has resolved itself into

one more of local types of mosquitoes and less of salt-marsh

mosquitoes. The problems in South Jersey are more of marsh

mosquitoes and less of local varieties. The vaster areas of marsh

land in the south, therefore, makes its problem of slower solu-

tion. Nearly all the northern counties of the State have made

satisfactory progress in their work. Atlantic probably leads

the South Jersey counties, and its work is comparable to that

of any of the other counties of the State. Ocean, and Cape May
are prosecuting the work actively and aggressively, and Bur-

lington alone stands idle as a stumbling block to South Jersey's

success. It is hoped she will very soon come into the fold and
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begin work. Altogether, throughout the State, something less

than twelve million feet of ditching have been dug. This repre-

sents in its total length a ditch which would reach from New
York to San Francisco.

I cannot do better than to quote from some figures and facts

recently issued from the State Experiment Station by the en-

tomologists of that departmenit, Dr. Thomas J. Headlee and Mr.

Beckwith, as to what has been accomplished up to the present

time in mosquito control

:

''Approximately 95,000 acres of the salt miarsh have been

rendered reasonably free from mosquito breeding. This has

involved the cutting of 11,500,000 feet of ditches 10 inches

wide and 30 inches deep, or their equivalent, the building of

17.2 miles of dike, the, installation of 76 sluice and tide-gates

(representing 842 sq. ft. of cross section outlet opening), the

installation of one four and one twelve-inch centrifugal pump
and the connection of 100 acres of marsh with a large sewage

pumping plant. ' Approximately 50 per cent, of the reasonably

permanent fresh-zmter mosquito breeding pools, scattered over

315,000 acres of upland, has beeen permanently eliminated/'

The work during the past year has been a greater advance-

ment perhaps than any other single year—3,289,120 linear feet

of narrow 10 x 30 inch trenching or its equivalent has been in-

stalled in the salt marsh, two and one-half million feet of this

having been put in Atlantic County, 8,200 linear feet of dike

have been built, 3O' sluices and tide-gates have been constructed

and placed, affording 371 square feet of cross section outlet.

Approximately 95,000 acres of salt marsh have been patrolled

continuously throughout the mosquito^ season, and the mosqui-

toes breeding thereon destroyed in so far as possible. Approxi-

mately 315,000 acres of upland have been likewise patrolled,

a large amount of draining and filling completed, and, as nearly

as possible, all residual breeding destroyed. The best testimony

as to the efficiency of the work is the fact that not a single brood

of mosquitoes of any consequence has emerged during the past

season from the 95,000 acres which have been drained.
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Do you realize, gentlemen, what this means to the public?

It seems that one and three-quarter millions of people of New-

Jersey have been given a very considerable measure of protec-

tion against the mosquito, and at a cost of only $210,000, or a

per capita cost of about 12 cents. It means that although there

yet remains a large amount of drainage still to be done, that

the great centers of population which were formerly overrun

with mosquitoes are now pretty well protected, and as the work

advances and is pushed to completion this protection will grow
better and better from year to year. It means that our work in

this State has attracted such notice from scientific men and live

communities that it is being copied in many other States. They

are waking up to the importance of it. New York and Con-

necticut have gone actively about it in a limited way. The

South sees a way to rid itself of its scourge of malaria and

yellow fever, and the City of Toledo, Ohio, sent a delegation

last year all the way from that western city to this Convention

to gather information and knowledge of the problem.

What of the future? We must go ahead. We cannot go

backward. What has been accomipHshed must be maintained.

Every community must keep forever at its local inspection work,

seeking all the time to make it a little more perfect in its results.

Perhaps the greatest problem yet remaining is to free the sea-

shore and rural communities of Southern New Jersey from the

mosquito incubus by the drainage of its vast stretches of salt-

marsh land. There are still 200,000 acres of this yet untouched.

When this is all. accomplished it must be systematically main-

tained year by year, or the last state may be worse than the first.

But when it can be said that the 296,000 acres of Jersey's marsh

land is thoroughly patrolled and free from salt-marsh mosqui-

toes, except in a negligible quantity, a day of happiness and

prosperity will have dawned which will only be marred by some

careless community allowing its local varieties of mosquito to

be a menace and a pest to themiselves. Fortunately local varie-

ties ordinarily do not get far from where they are born, and

can only worry the community that is negligent and unmindful

of its opportunities.
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I have one or two slides that I wish to put on the screen.

(Fig. I-)

This sHde is almost self-explanatory. The completely black

and the heavily-lined areas bordering the sea and bay coasts

represent the immense salt marshes ; the former is untouched

and the latter more or less completely drained for mosquito

control purposes. The lightly-lined areas indicated the territory

covered by the flight of the salt-marsh mosquitoes before any

diainage work was done. The dotted areas show the areas at

present covered by flights from the salt marsh, and the density

of the dotting indicates the severity of the infestation.
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31,780

4,413 90 Working on the control of all species of mosquitoes.

These figures represent the cost per county. You will notice

that Atlantic County starts in with an appropriation of $26,000',

Bergen with $18,000, Cape May with $10,000, and so on

down the list. The total amount of the annual appropriation is

$212,000. I want to call your attention to these two slides tO'

show in a graphic way what has been done and what we have

to do.
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Chairman Brinki:rhoi^i^—It has been suggested that some-

body might have something to say along the line of discussion

of Dr. Darnall's paper. If there are any who would like to

discuss it we will limit them to five minutes, and the Chair is

now willing to listen to anyone who might want to discuss the

paper of Dr. Darnall.

If there is no discussion on this paper I will transfer the chair

to the presiding officer.

PrESidknt Darnai.1,—The first paper on the program, "The
Circulation of Water on the Drained Salt Marshes—the Need

for It and the Way to Obtain It," by Jam-es E. Brooks, of Glen

Ridge.

The Circulation of Water on the Drained Salt Marshes—The
Need for and the Way to Obtain it.

BY JAME:S E- brooks, M.E., GI^EN RIDGE, N. J.

I hope the expert mosquito fighters here this afternoon will

pardon my mentioning facts long known to them. There may
be someone present to whom the story of mosquito warfare is

new.

The fight against moscjuitoes is war. A war of extermination

against an enemy with a record of thousands of years of tri-

umphant victories over the human race.^ The reason for our

many defeats has been due to the crude method of warfare prac-

ticed by the human race. Until very recently every man, woman
and child was his or her own moscjuito exterminator—using the

''swat the fly" method on the back of the neck, ankle, face or

other exposed bit of human anatomy.

There was always a great mysetry about that wonderful de-

fense against mosquitoes—the screen. You invariably found

that you and the mosquitoes were on the same side of the screen.

Against such primitive defences the mosquitoes have used aero-

planes, submarines, inoculation, and mass attacks for thousands

of years, and their victories were far from ''bloodless."



Fig. 2.—Salt Marsh Trenchiii!



F''ig- 3-—Vertical section through meadow surface.
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While the suffragists and the antis argue over a voting

woman's obhgation to bear arms, there is no such debate

amongst mosquitoes. The mosquito army is composed entirely

of females
—

''the female of the species is more deadly than the

male."

Hardly more than a dozen years agO' Professor Smith, the

then State Entomologist of New Jeisey, proposed and demon-

strated the efficiency of trench warfare in the enemy's country

—

on the salt marshes—where the submarine larvae recruit the

bloodthirsty millions for the mosquitO' army.

These trenches, or more properly ditches, as constructed under

Professor Smith's directions, were lo inches wide and 30^ inches

deep and were connected at one or both ends, either directly or

through some larger ditch, with tidewater. The illustration

shows a gang of three men digging one of these lo-inch ditches.

(Fig. 2.)

This vertical section through the meadow surface shows the

meadow grass on top, the layer of sod or peat about two feet

thick, and the mud underneath—this mud may be anywhere

from one to thirty feet deep. The surface of the grass meadow
is slightly above average high tide—but is flooded by spring and

storm tides.

Scattered over the meadows are innumerable small depres-

sions, or ''rotten holes" as they are called. Spring tides and

rains fill these holes with water, forming thousands of small

pools on the meadow surface, and it is from these pools that the

salt-marsh mosquitoes come. It is the problem of the engineer to

devise the most effective way of preventing adult mosquitoes

from emerging from these pools of water. The following

methods will prevent this :

1. The hole might be filled with earth, but it is too expensive.

2. The pool might be covered with a film of oil every week or

two during half the year, but it is too expensive.

3. The water may be drained off, and this is the best method

to follow.

The engineer's problem then resolves itself intO' devising an

effective process of drainage within reasonable cost.
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The narrow ditch shown on the shde (fig. 3) will drain the

pools for about 100 feet on each side of it, (provided the level of

the water in the ditch be kept low enough to cause the water to

seep through the sod. The meadow surface throughout a large

part of New Jersey is enough above sea level to accomplish this

when the ditches are connected directly to tidewater. But in

Bergen, Hudson, Essex and Union Counties there are some large

areas too low to be drained effectively in this way. To keep down

the water level in these ditches the tide-gate was introduced.

TIDE GATE .

Fig. 4.—Diagram of a tide-gate.

This diagram shows how it works. When the tide is low the

water in the ditches may flow out, but when the tide rises the

gate closes and does not open again until the next low tide.

To keep the high tide from crossing the meadow surface a

dike is used, as is shown by the diagram.

This shows a tide-gate, the photograph (fig. 5) being taken

approximately at low water. The dike is shown crossing the

sluiceway and the ditch.

This is another view of a dike (fig. 6). I presurrie that a num-

ber of people here who have been watching these illustrations are



Pig. 6.—View of a dike.



Fig. 7.—Diagram! of the drainage of a diked m,eadow.
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wondering what is tO' be gained by transferring the water from

the many little pools on the meadow surface to the ditches. Why
would not water in ditches make as good a home for mosquito

larvae as the water in the shallow depressions of the meadow's

surface ?

There are two conditions which make the ditches safe. The

first of these is on the undiked meadow where the rising and

falling tide sweeps back and forth through the ditches and washes

the larvae out to sea. The second is where the water in the

ditches is kept in such a condition that killifishes thrive and

eat the mosquito larvae. There is a danger on the diked meadows

that the water in the ditches may become so stagnant or polluted

that the killifishes will die, leaving an excellent home for mosquito

larvae.

This diagram shows the theoretical arrangement of a meadow
ditched and diked and provided with tide-gates. The horizontal

lines represent the lo-inch ditches connected with larger ditches,

all behind the dike, but connected with the tidewater outside

through the tide-gates at the lower corners of the diagram! (fig.

7)-

When carefully designed and operated this system of drainage

will keep the water in the ditches nearly one foot below mean

tide, or sea level, except during and just after heavy rainfalls.

Should the water in these ditches become too stagnant or polluted,

it is proposed to freshen it and restore, the killifishes by causing

a circulation of water through the ditches. This is to be accom-

plished by fastening some of the tide-gates in an open position,

permitting the high tide to enter and distribute itself through

the system of ditches and pass out through other tide-gates

which are kept working normally. Thus, if the lower right-

hand gate were fastened open the high tide would flow in at that

point, and by putting stops to some of the ditches the water

could be made to circulate at will through any part of the

system. This is the theory, but you will see by the maps

which will be shown that there are practical difficulties which

make the solution of the problem not as easy as might at first

appear.



J E Brook., J«^.l91t

Fig. 8.—Meadow areas of Bergen, Hudson, Essex, Union, and Middlesex

Counties of New Jersey, and Staten Island, N. Y.

This shows the meadow area in the five counties of Bergen,

Hudson, Essex, Union and Middlesex, and Staten Island, N. Y.
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As I stated last year, some idea of the vastness of the work

of mosquito extermination, even in the northeast corner of New

Jerse}^ alone, may be grasped when it is realized that the com-

bined salt-marsh area of these five counties is two and one-half

times larger than Manhattan Island. To the west of Newark

Bay is shown a portion of meadow lying partly in Essex and

partly in Union Counties.

'^rmuun.,, /!:.
' ,T„„„T

miDHIIIIHt
|||||||||||ji|||||)lt)lllllMllinil^H''\l^

'
>i i.-X-^^'lS- ' -

" " •

1
PORT

NEWARK

1

Fig. g.—Diagram of salt-marsh areas of Essex and Union, showing dikes

and tide-gates.

This map shows this portion of meadow in Essex and Union

Counties on a larger scale, and indicates the location of three

areas protected from the high tides by dikes and tide-gates. This

map shows only the location of the dikes and the outlets to

tidewater, but does not show the ditching of the meadow

surface.

The next illustration will be a map on a larger scale of a

part of this meadow lying in Essex County and west of the

Central Railroad of New Jersey (fig. lo).

This shows the ditching in a portion of the Essex County

meadow as it actually exists, made from a very careful survey.

The Central Railroad of New Jersey runs along the east, the

county line on the south, and the upland forms the balance



i6

of the boundary. The outlets to tidewater are through Peddie

Ditch, Maple Island Greek and Bound Creek. Dikes are shown

on both sides of Peddie Ditch and on ditches leading into

Peddie Ditch flowing north; along both sides of Maple Island

Creek for several hundred feet west of the Central Railroad of

New Jersey, the right of way of the Central Railroad itself

forming a dike; and also the dikes on each side of Bound

Creek.

The seemingly hopeless confusion in the arrangement 0(f

these ditches may be explained by the fact that they were dug

at different times by different authorities, and that no compre-

hensive plan of drainage was ever made of this area. The
earliest ditches were dug by the State during Professor Smith's

time; more were added by the City of Newark, acting through

its Board of Health, and finally the balance of the ditches were

dug at the expense of the county through the Essex County

Mosquito Extermination Commission.

Notwithstanding the great irregularity in the location of

the small ditches, it might appear that it would not be particu-

larly difficult to arrange for a circulation of water through

them by opening some of the tide-gates and keeping others

closed, but in this particular piece of meadow the problem is

greatly complicated because many of the larger ditches are badly

polluted by raw sewage, and to reverse the flow in any of these,

and to back it up into the small ditches, would mean a serious

pollution of these small ditches, with the likelihood of starting

the breeding of pipiens, or house mosquitoes. To obviate this,

it is possible that some additional tide-gates will be necessary

to introduce the flood tides into such portions of the meadow

as are not carrying sewage, and to circulate this flood water

in such a way that it will pass out through the polluted ditches.

The need for the circulation of water on the drained salt

marshes is not constant, and as a general proposition it is not

difflcult to obtain when needed.

Pre:sidi^nt Darnai^Iv—Mr. Brooks always leaves with us

some matter of real scientific value, and I hope that everybody

will feel perfectly free to ask him any questions or to discuss



Pig. 10.—^Map of the ditching in a section of the Essex marsh.





this matter from any standpoint. This is a very valuable paper.

Discussions will be limited to five minutes.

Mr. LeK^—I would like tO' ask through you, Mr. Chairman,

whether Mr. Brooks is of the opinion that this circulatory sys-

tem that he has suggested wiould be necessary in the meadows

of counties other than Essex.

PiiESiDENT Darnai,!^—Any further questions or discussion?

Dr. He:adi,kk—Mr. Chairman, if I miay I would like to add

a word to this paper. I believe that it represents a discussion oi

perhaps the next step in properly handling the diked salt marsh.

We unquestionably have had breeding in the ditches in our diked

salt marshes, and the problem is how to prevent it. It has been

the theory of a number of us that the establishment of the cir-

culatory system on these marshes would take care of the breed-

ing. Mr. Brooks has tried to show how such a system might be

put in.

There is another way in which this problemi is met in Hudson

County. A centrifugal pump pulls the water out of the ditches

at such a rate that any mosquitoes that happen to be breeding in

it are carried with it and thrown by the pumps over into the

main drains.

The diking of a salt marsh to control mosquito breeding is

limited in application. The cost is prohibitive. The demiands

of the population do not make it necessary. I believe that the

diking method of controlling mosquito breeding is going, for a

number of years at least, to be limited to those areas which are

especially difficult to handle, and to those areas which lie near

great populations. Other parts of the marsh must be cared for

by a series of ditches which open all parts of the marsh tO' the

penetration by killifish and the consumption of the wrigglers

by these fish. In other words, the great part oi the marsh is

going tO' be kept free fromi breeding, or reasonably free fromi

breeding, by turning one natural force against another. The

natural force that we wish tO' eliminate is the mosquito. The

natural force that we use to eliminate that is the killifish.

2 MO



i8

President DarnalIv—Any further discussion? If not I will

ask Mr. Brooks to close the discussion.

Mr. Brooks—I think that Mr. Lee's question was answered

by Dr. Headlee. The obligation or the necessity of this circu-

lation of the water in the ditches is limiited to such of the diked

areas as will not support killifish.

President Darnai^l,—Before announcing the next paper I

wiould like to make tw^O' announcements. The appointments for

the Nominating Committee are as follows : Dr. Ralph H. Hunt,

Dir. William M. Pollard, Mr. Robert F. Engle; for the Com,-

miittee on Resolutions, Mr. A. J. Rider, Mr. William, Delaney

and General Heber Breintnall; for the Auditing Committee,

Mr. H. G. Van Note and General H. H. Brinkerhoff.

We have a pretty full program, and we find it will be neces-

sary to limit the reading of papers tO' twenty minutes each and

the discussions to five minutes.

The next paper on the program, "The General Principles of

Salt-Marsh Drainage," will be given by Harold I. Eaton, of

Altlantic County, who is chief inspector of the Atlantic County

Commission.

The General Principles of SaIt=Marsh Drainage

BY HAROLD I. EATON, ATI^ANTIC CITY, N. J.

In discussing the subject which has been assigned me, ''The

General Principles of Salt-Marsh Drainage," it is rather difficult

to present the subject without repeating what most of you have

heard dozens of times within the past few years. Unfortu-

nately, not a great deal of progress in the method of salt-marsh

drainage has been made, and we are still followling the princi-

ples advocated by Prof. John B. Smith in 1902 and 1903, al-

though his methods have been greatly elaborated.

In practice it should be the aim of the engineer or inspector

in charge of salt-marsh drainage work to keep constantly in

mind the fundamental purpose of the work, which is the re-

moval of standing or stagnant water from the surface of the
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marsh. The methods by which this is to be accomplished may
vary from the digging of a simple systemi of lateral ditching to

the installation of an expensive and elaborate . system involving

canals, dikes and tide-gates.

In 1906, when mosquito extermination by drainage of the

salt marsh was a theory rather than a demonstrated and ac-

cepted fact, Professor Smith, of the Agricultuiral Experiment

Station, recommended and earnestly advocated the drainage of

all the salt marsh in the State by mieans of ditches ten inches

wide and thirty inches deep, and so placed as to remove the

stagnant water from the marsh. No definite system, or prin-

ciple seems to have been followed in this early drainage work

and examinations of the marshes drained in those days show the

ditches running in all conceivable directions and intersecting

where they may. Some care seems tO' have been exercised in

the selection of outlets, but a common mistake was the use of a

ten-inch ditch as the outlet for six or eight other ditches.

Ditches of the width of ten inches have subsequently become

known as ''mosquito ditches," and this is still the standard width

for the present ditches.

Continued observation on the meadows has shown that this

type of ditch, namely, ten inches wide and twenty-four to thirty

inches deep, with vertical side walls, is the most efficient for area

of cross section, and the most easily maintained. The width is

so small that the ditch can be easily bridged by hay-cutters and

in the firm meado\y can be crossed by wagons without being

bridged. Its seepage action in drawing the water fromi the sur-

face of the meadow on both sides of it is as great as that of a

wider ditch, for it is obvious that the area of cross section has

no relation tO' seepage action, which is principally affected by

depth.

Furthermore, in the course of a year or two the width of

the ditch is such that the overhanging grass conceals the surface

in such a way as partially tO' protect it from the floating sods

and debris which are found in the wider ditches. It has also

been observed on the salt marsh that the wide ditches with the

sloping sides dug by the farmers for drainage purposes afford
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a chance foir grass and wieeds to take root in them and soon

become entirely obistructed.

It seems to have been the custom in New Jersey to specify

the depth as thirty inches for mosquito ditches, and in most

localities this seems justified. The ideal ditch on the salt marsh

contains practically no water at low tide, or only a depth of two

or three inches, and it is while the ditch is in this condition that

the most drainage by seepag|e from the surface is obtained. To
obtain this emptying of a ditch, however, it is evident that the

range of tide in a locality where thirty-inch ditches are dug

must be at least three feet. In sections like Barnegat Bay, how-

ever, where the range of the tides is only 12 to 18 inches, it

seems needless to install ditches more than 18 to 24 inches

deep, for the ditches can seldom run dry and will soon fill in to

a depth corresponding tO' ^that of the average low tide. Con-

versely, it is theoretically advisable to dig ditches five feet deep

where the range of the tide is six feet or more, but in practice

it is found that the cost of digging ditches increases greatly

beyond the thirty-inch depth, and furthermore that iti most

meadow! the soil below this depth is not held together by grass

roots, and the ditches consequently cave in.

In determining upon a system tO' be installed in a salt marsh,

the character of the marsh should be studied with reference to

the spacing of the ditches, for under normal conditions the seep-

age action or drainage power of the ditches should be great

enough to remove the shallow surface water left by rains and

high tides in 24 to 48 hours. If the ditches aire placed too far

apart this will not occur, and it will be found necessary to install

either intermediate ditches or cross ditches. As salt marshes

vary greatly in character, this distance apart of ditches also

varies greatly, the minimum distance usually being 75 feet and

the maximum 200, with an average for all meadow of about

125.

It has become the custom in nearly all sections where salt-

marsh drainage for mosquito control is done tO' consider all

pools over two or three inches in depth as possible breeding

places, and to drain them by means of a short spur ditch from
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the pool to the nearest main ditch, and not depending- on the

seepage action of the nearest ditch for drainage. This is by far

the safest method, and the number of these pools or salt holes

should be taken into account in determiining the distance apart

of the ditches in the system. It will be found in some cases

where pools are very numerous that the section can be drained

more economically l3y putting the main ditches close together

and thus cutting down the length of the spur ditches needed

than by spacing the main ditches farther apart and thus increas-

ing the length of the spurs.

Various systems for the drainage of the marsh have come

into use, the two principal ones being the parallel system and

the checkerboard, or circulating system. The parallel system

has be'en in use for the most part in New Jersey in recent years,

while the best existing example of the circulating system is the

one installed on the Jamica Bay marshes in 19 16. Under this

system the ditches were run from the upland to the bay or out-

let creek at intervals of from 125 to 150 feet apart. At the

upland or head end of these ditches a marginal ditch connecting

the ends and parallel to the upland was run. At right angles

to the first series of ditches, and at distances varying from 175

to 200 feet, another series of ditches was run, thus giving the

checkerboard effect.

There are several advantages to be claimed for this system,

the principal one being that it is extremely difficult to have the

ditches so obstructed by floating sods, etc., that they will not

drain at low tide. With so many interesting ditches the water

can always run out, although it may be by devious courses. On
a recent inspection of the upper end of Jamaica Bay, after some

extremely high tides, only one ditch was found which was not

draining satisfactorily in a section containing over two million

feet. It is therefore obvious that this system will maintain

itself with less inspection than the parallel system where a ditch

several thousand feet long may become obstructed by a single

sod, and therefore fail to drain a large area. It is also evident

that this system would seem to be ideal in places where, by

reason of lack of maintenance funds or scarcity of labor or

inspectors, the system must maintain itself.
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On the other hand, the checkerboard system requires about

200 feet more to the acre of main ditches than the parallel

systems, although it decreases the amount of spur ditching

needed by an appreciable amount, so that the average additional

feet per acre required under the checkerboard system is about

150. In New Jersey, where the amount of salt marsh to be

drained is so large and the obtainable funds so small, it would

have been impractical to use this system on account of the great

necessity of covering as much territory as possible. Also under

the Commission system in recent years it has been possible to

have organized maintenance gangs care for the drained areas.

The checkerboard system would also have met with decided

opposition from the meadow ovvners and salt hay cutters, for

it makes the use of a mowing machine difficult. Salt hay cut-

ting is a much larger industry in New Jersey than in the vicinity

of Jamaica Bay, where thousands of acres of salt marsh are

never cut.

In comparing the two systems, the conclusion seems to be that

the circulating system is more efficient than the parallel system,

in that it will operate under adverse conditions, but it is more

expensive in the cost of installation. It is especially satisfactory

where the meadow is so soft or where there are so many salt

holes that "cave-ins" are frequent and where • much trouble

occurs from floating sods.

The parallel system is satisfactory where the initial cost must

be as low as possible and where organized maintenance exists.

Several other ditching systems are occasionally advocated and

used, but they are all modifications of the two mentioned, and

need no separate descriptions.

Some question has arisen as to the feasible length of ditches

on the salt marsh, and efforts have been made to make all ditches

as short as possible. This seems to be needless precaution, as

observations have shown that where the fall of the tide is six

inches or more below the bottoms of the ditches, unobstructed

ditches up to 2,500 or 3,000 feet long will run practically dry

if the outlets are satisfactory.
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It has been recognized for some time by the men engaged in

the work that the most elaborate systems of ditches will some-

times fail to prevent the maturing of mosquitoes, and it was

also recognized by Prof. Smith, for, in his report of 1905, he

states

:

"I have spoken of mosquito control rather than extermination

because I do not believe actual extermination is possible in the

case of an insect that develops so rapidly and in such a great

variety of places. There will always be careless people and

there will often be unusual seasons that will give mosquitoes a

chance to maintain themselves ; but it is quite within our power

to deprive them of their larger breeding areas and to reduce

them to a point where they will cease to be obnoxious. Im-

provement of the salt marsh conditions will prevent the migra-

tions and will enable communities to benefit by their enterprise

in improving conditions."

To meet these unusual seasons and conditions an effort has

been made to fortify the ditching systems by means of dikes

and tide-gates where meadows are low or tides are slow in

running off. By means of the dikes the high tides are kept

from overflowing the meadows, and the tide-gates are so con-

structed as to permit the water to flow out of the streams on

the ebb tide, but close automatically when the tide starts to rise.

In this way the water level in the ditches is kept constantly low,

permitting them to give constant seepage action. The surface

of the meadow is also kept dry and in condition to soak up the

rains.

This system of tide-gates and dikes to supplement the drain-

age systems is by far the best protection within our means, with

the exception of filling in, but it is unfortunately far too ex-

pensive to be carried out universally at present. It does not

decrease to any extent the number of feet of drainage ditches

needed, and the cost of the tide-gates and dikes is therefore

additional to the cost of initial drainage. It has been carried

out successfully in the northern part of the State, where the

meadow areas are smaller, but it is impracticable in South Jersey

except under unusual conditions.
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The result which it has been demonstrated can be obtained

by careful and complete ditching systems in the salt marsh are

so near our ideas of mosquito control that we should all feel

encouraged to push to completion the drainage of the salt marsh
of New Jersey.

Pre:side:nt Darnai,!,—Gentlemen, this valuable and very

practical paper is open now for general discussion. Are there

any questions or discussions?

President Darnai,i,:—The next paper on the program is a

symposium on ''The Maintenance of Salt-Marsh Drainage

Systems," and I will call on Mr. William Delaney, of Jersey

City, first.

The Maintenance of Salt=Marsh Drainage Systems.

BY WII^IvIAM DElvANKY, SU-PERINTENDKNT I^OR THE HUDSON
COUNTY MOSQUITO EXTERMINATION COMMISSION.

In considering the subject of the maintenance of salt-marsh

drainage, many questions present themselves—questions brought

to the front automatically with the advancement of mosquito

reduction work in this State. If those questions are not

answered with a degree of accuracy at the present time, I do

not think that the chief inspectors should be censured, because,

as you understand, in our anxiet}^ to do things, mistakes may

have occurred. These questions, however, are here and they will

not down. The rapidly increasing interest manifested in mos-

quito reduction work in this State points to the time when chief

inspectors will be required to write into reports and papers,

something more tangible than mere generalities—^something

more than the general statement that we have made in our

county ''a million or two million feet of ditches covering a given

area of salt-marsh meadows."

Assuming that, by replying to the subject under discussion,

we are expected to state the percentage of efficiency rendered

by our total number of feet of ditches, and it seems to me that

only upon the efficiency of our drainage system can we place
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a just estimate of maintenance cost, Siurely it would not be fair

to ourselves nor to the commissions to estimate the cost of up-

keep of a drainage system in any county upon a total foot

basis, or upon a total area basis, in which county ten, twenty,

or thirty per cent, of the drainage ditches are worthless for

our purpo'ses ; and which at certain periods, and under some

conditions, entail an added expense in that they must be in-

spected and treated in order to prevent breeding therein.

In our county we have made nearly 1,000,000 feet of drainage

ditches. The annual cost of up-keep and repairing is about

$500. This outlay is principally on our slow-draining ditches

through cat-tail areas, where the nature of the soil causes ditches

to '^sluff." Our ditches serving Pump No. 2, and draining

seven hundred acres of cat-tail area, require little or no atten-

tion, because the current is drawn through them at such velocity

that they purge themselves. The ditches draining our salt hay

meadows require little more attention than annual inspection

and the occasional removal of an obstruction. Thousands of

feet of our ten-inch ditches on grass meadows made in 1909

and 19101 are in perfect condition to-day and are rendering

100 per cent, efficiency. Upon a very recent examination they

appeared almost entirely closed in on the surface, but show the

original depth and perfect circulation of tidewater.

We claim a very high average of percentage of efficiency of

our drainage system. Not one-twentieth of one per cent, of

our ditches require oiling; still we do not claim that our system

is perfect, nor that it cannot be improved upon. May we not

ask O'urselves the question, whether, in planning or laying out

this system of drainage, we have done those things which we

ought not to have done, or have we left undone those things

which we should have done?

When we say we have made one million or two million feet

of ditches in our county, that means a considerable outlay,

original cost and up-keep; but can we say that we are getting

100 per cent, efhciency of the total? Can we say that ninety,

eighty, or even seventy per cent, of these ditches are doing a

proportionate share of draining? Have we made any consider-
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able number of feet of ditches that are unnecessary? Would
twenty, thirty or even forty per cent, less serve the purpose if

differently located ? Have we so placed or located any consider-

able number of ditches that, when made, not only proved worth-
less, but troublesome breeding places? And if so, what is the

remedy ?

Have we shut-in areas behind dikes and sluice-gates upon
which tidewater cannot enter? If so. is it advisable to continue

oiling such places, or is the installation of pumps the solution

of such problems?

And finally, is it advisable to make ditches for mosquito

reduction work any place where tidewater cannot freely ebb and

flow through such ditches?

The system of salt-marsh drainage introduced in this State

by the late John B. Smith is so well understood in this State

(and may I say, on the other hand, so thoughtlessly prosecuted),

that much might be said pro and con. If no merit attaches to

this paper, it may at least set chief inspectors to thinking, and

by so doing perfect a drainage system in their several counties.

That is the dffiicult problem. Control marsh breeding and the

victory is won.

I believe that chief inspectors should have a free hand in

solving all problems pertaining to the work of mosquito reduc-

tion, particularly the salt-marsh work, and if they do' not make

good it will be their own fault.

I have asked questions herein rather than attempted to eluci-

date the proposition set forth for discussion, in the hope that

the gentlemen following me may be prepared and feel inclined

to answer them, and by so doing give us the benefit of their

experience. Not a scintilla of criticism is intended by these

questions. If they are answered, I will confess that he who

answers them has gone further afield than I have.

We intend to' make in our county, in the near future, a com-

plete set of sectional charts of every acre of our marsh area.

Those charts will be made so that we can see at a glance the acre-

age of every section and the nature of such soil, whether cat-tails,

stump lots or grass meadow ; the amount, capacity and location
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of every ditch thereon and the efficiency of such ditches. So

that at the end of every season we can tell to a nicety the cost

of up-keep. They will also enable up to keep in mind the con-

dition of the system as a whole.

PrKSidi^nt Darnai;i,—The next speaker on the program is

Mr. John W. Dobbins, the able chief inspector of Essex County.

Maintenance of Salt=Marsh Drainag-e Systems.

BY JOHN DOBBINS, CHlEl^ INSPECTOR OE THE ESSEX COUNTY

MOSQUITO EXTERMINATION COMMISSION.

The question of ''The Maintenance of Salt-Marsh Drainage

Systems" is a vital one, though at the start our over enthusiasm

at being able to drain for mosquito relief may blind us tO' the

reality that in after years we shall have to answer the question

of ''Now that we have our meadow drained, how are we going

tO' keep it so ?"

It is wise, therefore, to study the question of drainage main-

tenance when work is first planned and, if possible, provide

for it.

Efforts should be made to direct the flow of drainage into

natural tidewater creeks rather than by creating artificial outlets,

as the natural creeks are protected by law, and, in the last analy-

sis, after meadow reclamation for industrial purposes has set

in, the creeks usually serve as sewers, and should it become neces-

sary tO' shut off any of them, arrangements are made to take

care of their flow in some other way.

So by taking advantage of the tidewater creeks as outlets

for meadow drainage and by relocating a ditch from time to time

to take the place of one rendered useless by reclamation develop-

ment, the maintenance of the first work is perpetuated.

In Essex County we were fortunate in having tidewater creeks

so situated that we made ready use of them when drainage work

was started, and we are now realizing what a valuable help this

is to our work.
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In the last three years the salt marsh development in several

sections of the meadows under our care has been tremendous.

This development has been along the bay front, leaving large

areas of meadow shut in and tapped only by tidewater creeks,

which have been bridged or piped as the development passed

over them.

The methods used in draining salt marshes for mosquito

elimination—a series of narrow ditches which are seldom used

in other drainage problems and little understood—render them

more liable to destruction by those engaged in developing the

meadows for industrial purposes. It is because of this develop-

ment that we make weekly inspections to iforestall any damage

such development might do our work, and we find a ready co-

operation from those who would unknowingly damage our sys-

tem of drainage w^hen their attention is called to the importance

of preserving it.

The maintenance of dikes in connection with salt marsh drain-

age requires little attention when properly constructed. A
healthy growth of vegetation is taking place on our dikes which

helps their preservation, and about the only attention we give

them is to plug up rat runs from time to time.

The maintenance of tide-gates is interesting. Probably due

to the excessive pollution of Newark Bay and the streams enr

tering therein, the deteriorating effect on materials which go

into tide-gate construction is considerable. Onl)^ non-rust metals

should be used in constructing these gates, and if the gates are

expected to serve for indefinite periods of time, chemically treated

lumber should be employed.

In tide-gate construction obstacles such as getting the ma-

terials out to the place where the gate is to be installed have to

be overcome. First determine the amount of lumber, hard-

ware, etc., needed, and it may be practical to have the materials

delivered on the water front and "rafted" to the job.

An item of considerable expense in maintaining salt-marsh

drainage is the periodical cleaning of ditches. The cost for this

work now averages about one-half of one cent per foot, and so

far it has been necessary to depend on hand labor. I am of the
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opinion that this method could be improved upon by the use of

machinery, and it is tO' be hoped that a machine will soon be

found that will do this character of work.

In closing it is well to bear in mind that though you have

your meadows drained it is economy in maintaining your drain-

age to keep up a constant patrol during the breeding season,

and not to forget our old standby—oil. For the patrol will find

frequent occasions to do effective work if it is provided with

oil. It is s-urprising what amount of breeding can be killed off

with a small quantity of oil. A ditch becomes stopped up and

immediately breeding begins. A patrol crew that has been

schooled properly will soon find the trouble.

You may ask how will they find the trouble. One accus-

tomed to inspecting on salt marshes will see at a glance that

while there is usually a flow in the ditches there may be no flow

in some particular ditch. By following up the one in which

there is no flow the block will be found, and not infrequently

will breeding be discovered in this ditch. Each member of our

patrol is required to carry a two-gallon can of oil, and a con-

siderable quantity of breeding is killed in this manner, besides

keeping themselves informed as to the general conditions of the

drainage systems.

I have not thought to go into the cost of maintaining meadow
drainage, because of the fact that our meadow still requires

some more work, and we use our maintenance crew to do our

new work as well as keep up the old work.

President Darnali,—I would request each author of a

paper, on the completion of reading the paper, to leave it with

the Secretary, then he won't have to go around collecting them.

The next speaker on the sympo-sium on ''The Maintenance of

Salt-Marsh Drainage Systems," is Mr. Fred. A. Reilly, Acting

Chief Inspector of Atlantic County.
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The Maintenance of Salt=Marsh Drainage Systems.

FRED. A. REMY^ ACTING CHIEF INSPECTOR OF THE ATI^ANTIC

COUNTY MOSQUITO EXTERMINATION COMMISSION.

Ditching of salt marsh in Atlantic County for the purpose of

mosquito control was first begun in the summer of 191 3. This

work was done under contract system, and the contractors were

required to keep the ditches free of all obstructions for the

period of one year after completion. Therefore, the spring of

191 5 was the first year that the maintenance of salt-marsh drain-

age systems was attempted by the Atlantic County Mosquito

Extermination Commission.

At first the greatest problem was that of floating sods cut by

hand, spades, which on every high tide, especially those accom-

pained by strong northeast winds, were floated into the nearest

ditch, one upon the other, thus forming a dam that, if allowed

to remain, soon collected mud, small sticks and grass. This

flotsam is always collecting but is usually drawn out by the ebb

tide unless prevented by some larger obstacle. This condition

is eliminated after the grass in the sods has suflicient time to ex-

tend its roots into the meadow, and usually requires one full

summer.

After this period of floating sods the stoppages are caused

largely by duck hunters, hay cutters and the everlasting ''doubt-

ing Thomases." During the winter many hundreds O'f salt

ponds are dammed by duck hunters, using not only the sods,

but driving stakes through a dam; to make certain that they will

have a duck pond when they feel inclined to use one. Such ob-

structions are necessarily tedious problems, as the dams have to

be taken out in small pieces from around the stakes, which are

afterwards removed. Fortunately, ducks do not inhabit our

marshes at the times that the A. sollicitans are preparing for their

summer crusade, and once removed in the spring, trouble of this

sort will not occur again during the breeding season of that year.

In planning the systems of ditching on various meadows
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the owner the road used for removing hay, and, second, to get

his promise tO' build bridges across the ditching- installed. Our
inspectors then laid out the required ditches in such a manner

as to secure the best drainage possible, and still not compel the

owner to- build too many bridg-es. In some cases systems were

laid out so that every piece of meadow could be reached with-

out having to cross a ditch, but in spite of our efforts to please

these hay-land owners, our spring maintenance gangs spend

several weeks each year removing sods that have been placed in

the ditches as bridges for hay wagons. Oif course, the owner

is never guilty. The blockages miust have been placed by the

man who rents the land or the hired man who^ cuts the hay.

We also- have the coinscientious owmer who' lives up tO' his prom-

ise about the sod, but who fills the ditches with hay.

We have one other obstruction, namely, the man who claims

that ''the Good Lord put the mosquitoes here and He alone will

take them away." This type is afraid to give our ditching sys-

tems a chance and will do everything in his power to balk our

efforts. As, for example, a resident of the Patcong Creek sec-

tion, which before drainage was one of our most troublesome

meadows, placed plugs in numerous places in all the ditches dug

on his property. Our inspector removed these plugs on each

trip, which was every two weeks during the season, and upon

asking for an explanation received the above reply. It is pleas-

ing to^ note that this type is gradually disappearing from our

county.

The stoppage of floating sods is decreasing each year, due

partly to the fact that the old hand-cut sods have had time to

grow fast to the meadows and partly to our policy of placing

all sod handled by the miaintenance gang's into piles, the tops

of which are well above the highest tide. Sod piled in this way
Avill never float. We also find the sods turned out by our ditch-

ing miachines, while they float on a high tide, do not plug the

ditches except in. very rare instances.

In spite of the imiproved ditching methods there is no doubt

that cleaning of this sort will have to be done yearly. F'ortu-
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nately the work can be d'one quickly and requires very simple

hand tools.

In the maintenance of our ditching systems the future has

more in store for us than the miere hooking out of pieces of sod.

A problem that has been given miuch thought, yet still remains

unsolved, is the cleaning of ditches to bring them back to^ their

original width and depth. In a recent inspection the follow-

ing data were noted : From two to twenty inches of mud was

found in a large percentage of the ditches that have been in-

stalled for two or more years. This fill is largiely a so'ft mud
from, holes crossed by the ditch or in which a spur ditch has

been cut. The age of the ditch does not necessarily determine

the amiO'Unt of muid collected, but rather the class of meadow
through which the ditch was cut. Ditches cut through meadow
containing deep, closely packed grass roots and having few

holes, will not require cleaning for a number of years, but where

thin, short grass roots with an underlying strata of clay are

found, the ditches are filled with mud sometimes to a depth of

twenty inches, which leaves a drainage ditch ten inches deep

and often with sloping sides. Ai ditch left in this condition not

only ceases to drain the surrounding ground, but will soon

develop intO' a breeding hole, as but one piece of sod will hold

back the collected water and exclude our friends the minnows.

Records kept for the past year show that a good laborer can

clean ditches in this condition at an average of less than five

hundred feet per day, and as labor is now worth two dollars and

forty cents per day it makes the cost of cleaning the almost

prohibitive figure of forty-eight cents per hundred feet—in

other words, a very small fraction less than the cost of cutting

a new ditch. These figures dO' not include any overhead charges

nor the replacing or repairing of tools. The principal tool used in

this work was a draghook, such as is used for handling sod, with

a sheet-iron scoop made to fit on the tynes and holding about one-

third of a cubic foot of stiff mud.

We understand that this sort of maintenance has been done

in one of the up-state counties at a cost of a quarter of a cent

per foot. Such being the case, the meadows of Atlantic county
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must be of a different type and one that requires different and

more expensive care.

Fromi the foregoing facts it is very evident that some other

means must be found of maintaining the salt-marsh drainage

tO' get and keep the mfaximum efficiency. Certain it is that with

the present method of handwork the cost cannot be materially

lessened. This brings us face tO' face with the problem of secur-

ing some other method of cleaning that will reduce the cost to

not over one-fifth of a cent per foot.

The cost of salt-marsh ditching was reduced by the introduc-

tion of modern ditching machines. We muist look to machines

to reduce the cost of cleaning. We have heard of machines de-

signed to clean lox 30-inch ditches ; we have seen drawings of

at least one, but this one would not answer the requiremients

of the Atlantic County meadows. If used on good salt hay

meadow there is no doubt it would answer the purpose, but,

unfortunately for this machine, ditches in salt hay meadow
do not need much, if any, cleaning. To' enumerate some of the

adverse conditions to be met by a cleaning machine where it is

most needed, it would be w|ell to start with the thousands of

holes crossed by ditches, and, therefore, in the need of a clean-

ing to the depth of these ditches. These holes range from ten

tO' twO' hundred feet in diameter and have a depth of from four

inches to twenty inches. The bottomis are of soft mud and w^ill

not support the weight of a man without the use of boards. It

is easily seen that a successful nuachine for this work has to be

one of . extreme lightness. It might occur tO' some one that

better results would be obtained by ditching around such holes,

but in this case they were so close together and in such large

numbers that cutting through them was the only possible vv^ay.

Next we come to many thousands of feet of ditches that have

been cut through sedge grass underlaid w|ith clay. This clay

bakes hard in the sun and is extremely hard tO' cut. To remove

such material a machine would have to be staunch and rigid,

which would no doubt add to its weight. In many cases of our

ditches, especially along the bottoms, we come tO' sand at a depth

of from fifteen to thirty inches. In such places the depth of

3 MO
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ditch was the depth of top sand. This means the cleaning'

machine would have to be adjustable as to depth. The afore-

mentioned difficulties deal only with the ditches installed by

hand spades and machines, with a width of ten inches. Many
thousands of feet of ditches of various widths and' depths have

been dug by meadow owners for drainage purposes. These

ditches form a part of O'ur drainage systems and need constant

cleaning. It would be foolish to expend a sum of money for a

machine unless it was capable of cleaning every ditch on which

we depend for drainage in this work of mo'squito' control.

, Another very important point is that of moving quickly and

with the minimum amount of labor from section tO' section of

meadow, crossing creeks by planks and boat, road embankments

and even railroads. This is more important than it at first

appears, as we fig'ure eight thousand lineal feet of ditches

would have to be cleaned per day to enable our keeping the

drainage systems up to their maximum! efficiency.

Atlantic County has many acres of meadow to be ditched

before it can claim a complete drainage system., and until that

is accomplished no effort can be made toward a general clean-

ing of ditches. In the meantime maintenance of the systems

already installed will be carried on where most needed.

President DarnaIvI^—^The next speaker is Mr. Harry G.

Van Note, of Oakhurst, Newi Jersey.

The Maintenance of Salt-Marsh Drainage Systems.

BY H. G. VAN NOTE, CHIEE INSPECTOR OE THE MONMOUTH
COUNTY MOSQUITO EXTERMINATION COMMISSION.

The maintenance of salt-marsh drainage systems is one

of the most important features of the work to be performed if

the salt-marsh mosquito extermrnation work is to be effectively

and permanently maintained. No' two' meadows in the various

counties of the State seem to present the same conditions. The

soils in many of the mieadows are almost impervious to water,

and it is difficult to secure a proper drainage system. Other
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meadows are more easily drained owing to the porosity of the

soil. The low lying* position of many other meadows makes it

necessary to construct dikes and install tide-gates, so that a

proper and efficient drainag'e system may be maintained during

the high tides and rainy seasons. All of these varied conditions

places every meadow in a class by itself, and each should be

studied as such in order tO' get the best results.

Some of the methods of the maintenance of salt-marsh drain-

age systems in a few counties of the State, including Monmouth,

that have been actively engaged in the wprk for only a short

time, are susceptible of improvement, and to some extent are

in their experimental stage. The changing- conditions make it

necessary to adopt different experimental methods in order to

learn which one produces the best results under certain condi-

tions.

It is not my intention to' undertake to show how to maintain

properly the drainage systems of all classes of meadows, as

only men of expert knowledge and practical experience of long

standing can, in my judgment and belief, do this work effi-

ciently, therefore I will confine myself to the maintenance of

the drainage systems that have so far been installed in the salt-

marsh meadows in Monmouth County.

The largest percentage of salt-marsh meadows in Monmouth
County is located along the south shore of Raritan Bay, which

forms the northerly county line, and along both branches of the

Shrewsbury River, sometimes referred tO' as the ''Rhine of

America." The largest of these meadows is the Belford

meadow, containing about 700 acres, and the only meadow that

has been completely ditched. The work was done last season

with the Eaton ditching machine. The Commission expects

this year to complete the necessary ditching in all the other

meadows of the county.

For the last two years the maintenance oi the incomplete

drainage systems of the meadows in Monmouth has been some-

what of a difficult task, but not without beneficial results. The

method adopted was tO' begin early in the season to remove all

obstructions and sediment from the existing ditches that had
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collected during the late fall and winter mionths, and in addi-

tion to this every meadow was carefully studied in order that

a proper circulation, and free movemtent of the water in the

ditches might be maintained. It is always necessary to- inspect

the low places and depressions containing water caused by the

high tides and heavy rains, and either connect them up to the

nearest ditch in order that they may drain properly, or spread

oil over them about every eight days. Many times the water

will suffijciently evaporate or drain away, but it is always best

to give these places attention often enough to be sure that breed-

ing will not develop.

In my short experience of the practical side of the work,

these kinds of places have been the most obstinate to overcome,

and at times have caused much annoyance, particularly on

m,eadows where cattle are allowed to graze, and leave deep

depressions in the soft sod with their hoofs. Prolific breedings

was found on the Manasquan meadow last year as a result of

these conditions, and it will be necessary tO' cut many more feet

of new ditches next season than was first estimated.

In order to obtain a proper maintenance of the drainage sys-

tems it is essential tO' have the ditches and their outlets inspected

often enough—that is, about eight or ten days^—to locate and

remove any obstructions that have collected. I am, convinced

that a sufficient number of inspectors should be employed who
are ambitious and have some practical knowledge of the work

which is necessary in order to produce the best results.

Monmouth County is geographically located between Middle-

sex and Ocean Counties, and has a seacoast reaching from the

point of Sandy Hook on the north to the Manasquan River on

the south, a distance of i6 miles. Continuing from Sandy

Hook in a westerly direction a part of its north boundary line

lies along the south shore of Raritan B^ay and extending tO' the

town of Keyport, a distance of 12 miles. The largest mieadows

are located along this bayshore section, and up to the time the

Monmouth County Commission became actively engaged in the

extermination and control work twO' years ago, this district

suffered to a large extent by the annoyance of mosquitoes in
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large numbers, which at times seem,ed tO' be unendurable. Many
ditches had been cut by the State in, the various meadows pre-

vious to the time the Commission was appointed, but no financial

aid was received to^ maintain them.

The result of the maintenance work in this particular district

has been that the mosquitoes every year are gradually decreas-

ing, and a part of this mosquito-infested territory has been re-

claimed and developed into building sites, and numerous bunga-

lows have been erected in various sections to beautify the one-

time barren waste of meadow land. The tax ratables have been

largely increased, and the county has received its share of the

increased ratables. It is gratifying to realize that the salt-marsh

mosquito in Monmouth County has been gradually decreasing

since its Commission has been actively engaged in this class of

work, and the summer season of 1916 passed with very satis-

factory results as far as annoyance to any great extent from the

salt-marsh species was concerned.

Although the Commission is young in the active work in com-

parivSon to some of the other counties, it nevertheless feels

elated that it has accomplished such good results since its activi-

ties began, and, with this encouragement, the Commission will

endeavor in the near future to take up the fresh-water control

which is so necessary to produce the desired results, and in con-

formity with their ambition to rid the county of all species of

mosquitoes that infest its domain.

Monmouth County's chief assets are its summer resorts and

its agricultural productions. Beautiful and palatial residences

adorn its seacoast, and among its summer population are many
persons of distinction, from the President of the United States,

who occupied last summer the palatial residence at Shadow
Tawn, to the Governor of this State, who every summer occu-

pies the summer State Capitol at Sea Girt. Therefore, the future

maintenance of its drainage systems when completely installed,

in addition to the elimination and control of the fresh-water

mosquito, will mean to the county an economical expenditure of

money for this purpose, and will materially aid in the reclama-

tion and development of much territory that has been hereto-
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fore abandoned, and at the same time guarantee immunity from

the mosquito annoyance to the people who inhabit and invest

their money in the various sections throughout the county.

Our residents, like the residents of other counties who have

active Mosquito Commissions, begin to realize the importance of

mosquito elimination work, and are becoming more co-operative

by taking greater interest than they have in the past.

Pre:side:nt Darnai.1.—Mr. Stephen Johnson, of Mana-

hawkin, will be the next speaker.

Maintenance of Salt-Marsh Drainage Systems.

BY STe:PHE:n JOHNSON, CHIE:i^ INSPECTOR 01^ THE OCEAN COUNTY
MOSQUITO EXTERMINATION COMMISSION.

We in Ocean County are now facing the problem of main-

taining the drainage systems which have already been cut in our

salt marshes. We find that the grass grows over the ditches and

fails down into them. We find that a black sediment accumu-

lates in the bottom. The complete removal of the grass by means

of fire is impracticable, and the removal of the black sediment is

an expensive operation. With any ditches which are so cut as to

result in the accumulation of black sediment the cost of removal

is sufficient to justify the use of a machine, if such an apparatus

were on the market.

The machine to do this kind of work should be so constructed

as to work in ditches of various depths and widths. Such a

machine should be able to cut the grass and remove the sedi-

ment at the same time. Such a machine will meet with many

difficulties, such as soft-bottom salt ponds, widely varying widths

and depths of ditches, sharp variations of the course of ditches

and the presence of rows of sod which originally come from the

ditches.

President Darnai.1.—Now, gentlemen, this most interesting

and practical symposium is open for discussion. I do not know

any feature of the work that is more important than this. We
can go on and cut millions and millions of feet of ditches, but
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they do us very little good, and they do very little towards re-

lieving the community from mosquitoes unless those ditches are

made efficient and kept efficient from year to year and main-

tained from year to year. And we would like to have a very

full and very free discussion of that particular thing.

Mr. Judd—May I ask a question ? No one has made a state-

ment yet as to about how many thousand feet or hundreds of

miles of ditches have been cut in the State of New Jersey. You
said there were about 296,000 acres of salt marshes in New
Jersey.

Dr. Hi:adi.je:e^—Approximately 11,500,000 feet of narrow

trenching, or its equivalent, has been placed in the marshes of

the State. When we are through with this scheme we will have

not far from 60,000,000 feet. We have gone far enough already

with 11,500,000 feet that we realize that the next problem i;

something to clean these ditches mechanically.

We should not make the mistake of thinking that we have to

clean all of these 11,500,000 feet every year. The amount of

ditching which we have to clean every third year probably doe^

not exceed forty per cent, of the total. Sixty per cent, of that

which has been cut has been so cut that there is a tidal suck

which keeps them clean, requiring no attention excepting th-

removal of blockage and the shearing down of the sides as the

upper edges tend to grow together.

I feel that the cleaning problem may easily be overestimated,

and I wish to make as clear as I can that probably not over

forty per cent, of our ditching will require that cleaning which

has been described, and that that will not come more than once

in three years. I know ditches that are twelve years old at least

that are running perfectly and draining with entire satisfaction.

Nothing has ever been done to those ditches save to remove

blockage and in some cases to trim the edges.

Mr. Dobbins—There is in storage in Newark at the present

time a machine which has been sent on from Cincinnati. I went

over the meadows with a representative of this company, and so

satisfied was he that his machine would clean those ditches that
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they have sent the machine on from Cincinnati. It arrived too

late, the frost was in the meadov^s, and they are now waiting for

the spring thaw, when they intend to demonstrate the machine

free of any cost to our Commission. It is not a power machine

;

it is more on the order of a plow, and the company is satisfied

that it will do the work.

PrKSidEnT DarnaIvI,—Any further questions or discussion?

Mr. Britton—If not out of place, I would like to ask some

one to explain which system of organization he finds most

economical for inspecting and patrolling of the ditches in this

maintenance work. Sluppose, for instance, you have a thousand

acres scattered along the coast, reaching a distance of six or

eight miles ; how is it possible to cover that ? Would you divide

it up into sections and put a man on each and make him responsi-

ble for it, or have some more elaborate form of organization?

President D'arnai,!,^—Dr. Britton's question is very well

taken. I hope somebody will discuss it and tell him.

Dr. HeadIvEE—Mr. Chairman, we have a number of different

ways, it seems to me, of getting at it. The condition laid down

by Dr. Britton involved a scattered marsh, pieces widely sepa-

rated from each other. The form of organization that we have

found the most successful is that involving individual responsi-

bility. With us it is a question of picking good men and giving

each man all he can attend. If we pick O'ur men rightly we

seem to have very satisfactory results. I would suggest one

man be given as much of this scattered marsh as he can cover

in a week, and that his covering power be increased to the maxi-

mum by providing him with a good means of transportation.

President Darnai.1,—Any further remarks or questions? I

really hate to close this discussion, which is so important to' us

and so interesting. It is one of the most important questions, I

think, in the whole business of mosquito control. But the time

is slipping by, and I will call on those gentlemen who read the

papers for not more than two minutes' discussion, Mr. Delaney

iirst.
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Mr. Dt:IvANe;y—I do^ not think that I have any particular

addition to make to what I said in the paper, but Mr. Slater, here

from Hudson County, calls my attention tO' a matter which refers

to Dr. Headlee's remarks about choosing your men. We are

particularly handicapped in some counties, including our own, in

choosing laborers, through the rules of the civil service. It sim-

ply gives a list of men and we must take them. If we send them

back they do not approve of it at all. They send us the same

class of men. It is always difficult to get good work out of such

a class of men. If we had the privilege of choosing our own
laborers we could accomplish very much more with the same

amount of help.

As far as the advantages are concerned in the maintenance

of them, I agree with Dr. Headlee that if a ditch is properly

made, with tidewater outlets, even if they do close at the top,

there is very little trouble so far as we are concerned. Our

diches in the salt hay meadows, as I told you in the paper, made
six or seven years ago, are practically as clear and as good

to-day as they were when they were made, and they have had no

attention whatever except the occasional removal of the stoppage,

- and that does not amount to anything.

Pre^Sident D^arnai^i,—Mr. Dobbins, please close your dis-

cussion.

Mr. Dobbins—I think that I have nothing further to say.

Mr. RkiIvIvY—Regarding the growth of grass in the hole after

it has been drained, I want to say that in holes which are shallow,

grass will grow. There is no doubt that as the grass gets deeper

root the banks of the ditch through the salt hole will hold up.

A D'E:i.e:gate^—May I ask a question? Hasn't it been foursd

from experience that a great many of the mosquitoes are from

stagnant rain water? Do not the majority of them come from

rainwater that has been allowed to stand stagnant in the ditches ?

PrESide^nt Darnai.Iv—Mr. Van Note perhaps can answer

your question as he closes his discussion.
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Mr. Van Note—It seems to me if the ditches in the meadow
had a proper circulation of water the rain water will mix in

with the salt water that is circulating, and will not affect the

result.

Dr. He:adi,e:e—Stagnant rain water on a salt marsh will

breed just as readily as salt water from the tide. It extracts

salt from the ground and becomes brackish.

Pre^SidEnt Darnai,!,—One of the most interesting things

that occur during these annual meetings is the statement of each

county's difficulties and accomplishments. We all get together

and trade off our experiences, and in so doing we always pick

up very valuable points from each other. The next subject. is a

symposium entitled, "The Status of Mosquito Control Work."

All of the counties, I think, actively working on this line, are

represented, and the first to be called on is Hudson County.

We want tO' know what Hudson County is doing, how it is

getting along, what it is accomplishing, and I will call on Mr.

Charles Lee Meyers, of Jersey City, to tell us.

Status of Mosquito Control Work in Hudson County.

BY CHARIvES MYERS, MEMBER OE THE HUDSON COUNTY

MOSQUITO EXTERMINATION COMMISSION.

As the most populous county in the vState, Hudson stands at

the gate of the nation. Through her portals pass nearly all who

would see America. Those of you who only ride through the

mighty bores of Bergen Hill, or roll swiftly through the gigantic

cuts, cannot see or realize her beauty and her worth. With

the sunlit waters of the Kill von Kull smiling at her feet, she

rolls northward in an ever widening sweep, between two rivers,

the smiling Passaic on the west, and the majestic Hudson on

the east, with the placid Hackensack flowing through her heart.

As she marches northward she rises gradually to greater heights,

until her backbone of solid rock reaches the Bergen County line.

First settled and first churched, her country roads become city
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streets and her farms covered with the happy homes of the

multitudes of her population. With the great New York harbor

lapping her shores, where the argosies of all the world might

find safe anchor and sail thence unimpeded to all the seven

seas; with unsurpassed opportunities for wharves and docks at

deep water; with all the trunk line railroads but one terminat-

ing at her front; with the heights of Bergen Hill, an ideal place

for residences; with vast reaches of level land for factories;

nature laid out her plans for a great community that no architect

could surpass.

And such vistas ! On the south, the storied hills of Staten

Island, full of revolutionary reminiscence; to the south and

west the historic shores of Elizabeth, where the first governor

held his court ; to the east, from every vantage point, you behold

the great harbor with its busy sailings to and fro, and from

the Palisades you look down upon the greatest city in the

western world, its pinnacles and minarets gleaming in the clear

blue like some dream city of the ''Arabian Nights" ; and look-

ing north you behold the great geologic wonder of the Palisades,

whose stately battlements and pillars march forward in majestic

splendor, mirrored in the lordly Hudson, whose marvellous

beauty is not excelled by the storied Rhine ; and on the west

—

Ah ! Those of us who have stood on the western brow of

Bergen Hill at the close of a September day and watched the

sun sink below the azure wall of the Orange Mountains, and

have seen the Master Artist turn their peaks and outlines into

emerald and silver, rose and purple, while the broad expanse

of meadows under the last declining rays turns to massy gold;

and as the vagrant breeze sweeps over their tops they seem, to

run in a stream, of molten splendor to meet the Hackensack,

gleaming like a ribbon of polished silver in their loving embrace,

while the rolling shadows of the dusk turn the mountains into

exquisite lavender and misty gray—have seen a vista of sur-

passing beauty.

Now into this Eden of ours, to hold up and delay its manifest

destiny, to stay the quadrupling of its population, and the quin-
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tupling- of its valuations, came not a slimiy, tempting serpent, but

a singing, winged, stinging pest—the mosquito.

On the ehmination of the mosquito the future greatness of

Hudson County stands. Rid of this drawback of generations,

the greatest and last objection will be removed, and we shall

find the people hastening to take, come and enjoy her incom-

parable advantages, with the corollary of the greater civic life

that always comes with increasing population.

Nows what has the Hudson County Mosquito Extermiination

Commission done to bring true this dream of a century?

AVe have made about 818,000 feet of ditches on our salt-

marsh meadows, 140,000 feet of which were made in 191 6.

All the 140,000 feet made in 19 16 were twenty inches or more
in width. The new ditches through the meadows formerly cov-

ered by forests where there remain many tree stumps were

thirty inches wide. This is a great improvement in effective-

ness over the standard ten-inch ditch for the problem presented

by conditions existing' where the stump^s occur.

All the 818,000 feet of ditches are in active working order.

In OUT work of keeping these ditches up to their highest effi-

ciency w^e have found it advisable to clean and repair 275,000

feet annually.

The water from these ditches flows to our pumping stations

from 84O' acres in the Kearny district, and the balance goes with

natural drainage into the Hackensack and Passaic Rivers, or

into creeks which carry the flow^ to the rivers, keeping the

water flowing and saving the cost of oiling. The continuous

flow of water in these ditches w^as constantly miaintained. The

splendid efficiency of this kept the meadows in excellent condi-

tion, many parts being perfectly dry and safe, and free from

breeding. The pools which will develop outside the ditched area

w,ere oiled. This refers to' the marsh land.

On the upland the work has gone forward in the approved

way. About 5,000 catch-basins have been oiled as many times

as was necessary to prevent breeding. Since its organization

the Commiission has permanently eliminated many thousands of

breeding places, such as barrels and tubs, cisterns, cesspools.
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wells, sunken lot pools, cellars containing water^ manure pits,

and miscellaneous receptacles.

The night .collections during^ the 191 6 season demonstrated

a great reduction in the number of salt-miarsh mosquitoes com-

pared with previous years. In some parts of the county they

were practically non-existent.

As a result of this constant effort Hudson County has been

less affected by the pest than in any previous year—sO' much so

that it has been a topic of discourse of our citizens, and the

favorable commendation of the results of the work have been

general throughout the county.

The population of Hudson Connty is concentrated in about

twenty-five square miles of its territory, the other thirty-five

and one-half square miles being water and miarsh lands. For

instance, the city of Hoboken has the densest population^

—

75,90'5 in a single square mile

—

oi which one-quarter is marsh

land. The population of Hudson County is 646,138 as esti-

mated on July I, 191 6, by the Hudson County Board of Health.

This means that we have more people subject to the chance of

being bitten by mosquitoes than any other county, and the fact

that during 191 6 we received but one complaint from, the public,

shows that the work accomplished produced the conditions which

were sO' favorable that this desirable result was attained.

Chairman BrinkKrhoi^i^—The next paper on the sympo-

sium is fromi Bergen County, Mr. E. B. Walden, of Hacken-

sack. Is he present?

Mr. Reed HowEi.iv—Mr. President, ladies and gentlemen:

I am not Mr. E. B'. Walden, of Hackensack. It has been im-

possible for Mr. Walden to reach Atlantic City to-day, and our

chief inspector, Mr. Leslie, has asked me to take charge of the

symposium'. I am Reed Howell, of Rutherford, Bergen County.

I am a member of the Board of Freeholders of Bergen County.

I am one of those seven men who' at the first meeting of our

board this year put in the budget an appropriation of $20,000,

without a dissenting voice, for the extermination of mosquitoes.

And while it is a great pleasure for me to read this brief paper
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of Mr. Walden's, I cannot help but feel that though I know I am
in the right church, I am really in the wrong pew.

.Status of Mosquito Control Work in Berg^en County,

BY E. B. WAI.DEN, MEMBER OE THE BERGEiN COUNTY MOSQUITO
EXTERMINATION COMMISSION.

The summier of 191 6 will be the third season of active county-

wide mosquitO' control work in Bergen County. In 191 5 we had

an appropriation of $14,000 from, the county supplemented by

$7,000 from the State. Last season we had $i8,oooi fromi the

county, but no State aid. This year we ha,ve asked for and been

granted $20',ooO' with which to conduct the work. D'uring the

past two seasons we have placed 125 miles of 10 x 30-inch

ditching on our 8,0001 acres of salt marsh ; have protected a very

bad sunken meadow by a heavy dike 6,2001 feet in length, and

have installed tide-gates and sluices in Kingsland Creek and in

Moonachie Creek. The action of these gates enables uis to con-

trol several hundred aicres which were previously very bad

breeding spots. The system adopted proved very successful last

summer and the percentage of salt-marsh mosquitoes which

emerged was comparatively slight. We reahze, however, that

we have still miuch to do on the salt marsh, and are only await-

ing the coniiing spring to carry into effect measures which have

been planned for the further development of our present system.

On the upland we have continued to promote our proposed

scheme of drainage wherever pO'Ssible. We had a great deal of

trouble with sylvestris last summer, but it is our piurpose to

carry on as extensive drainage operations this spring as our

funds will allow. This fresh-water swamp problem is a very

vital one in our county. I think it is safe to say that Bergen

County has more pools and swamps on its upland than any other

county in the State now at work. To control these spots with

oil in wet weather is almost an impossibility, so that we are

overlooking no opportunities to drain them. In this work of

upland drainage WiC have been materially aided by co-operation

on the part of private property owners and different munici-
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palities. They have appreciated the work and position we were

in and have contributed funds which made certain work possible

which must otherwise have waited. At the present time the

Riser Farms Co. are cutting a series of ditches six feet deep

and ten feet wide through a swampy area that caused the Com-

miission much- trouble last summer. At Hawcrth the Hacken-

sack Water Co. have undertaken the filling of a swamp which,

if done by the Commission, would take aboiut half of our appro-

priation. So you see we are receiving material assistance on all

sides, and therefore are not discouraged by the large problem

which confronts us on the upland.

This spirit of co-operation which we have found in regard to

drainage work we have also noticed to a marked degree in our

house inspection. The householders in Berg'en County are be-

ginning to understand the importance of the work and are very

willing to do all they can to forward it. We are constantly

endeavoring to increase this feeling of understanding and co-

operation among the people in the county, as we find it has a

direct bearing on the amount of work we are able to bring to

pass. Last summer we required the Chief Inspector to publish

a monthly report, which was generally distributed throughout

the county. We found this printed report of great value in

keeping the people informed as to what we were actually doing,

and it, consequently, kept them interested in the work.

We have nothing startling to report for the work in Bergen

County. Simply a steady progress along the accepted lines of

up-to-date mosquito extermination. We make no' prophecies,

but if Bergen County proves a bad neighbor to her sister

counties next summer, we shall be decidedly surprised and

grieved. We are listening attentively to all that is being said

in these meetings. Our comparative youthfulness in the work
makes us feel that we have much to learn. We do, however,

feel that we are now in a better position to fight mosquitoes in

Bergen County than ever before, and next summer we intend to

develop and extend our campaign in every way possible.

M;r. Howe:i^i,—I might say in connection with these appro-

priations that are spoken of there that I do not know that there
.
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is anything that can be said in connection with the work of

mosquito extermination that pays the Commission a greater com-

phment; and perhaps I should have added in telHng you who I

am that I am a member of the State Association, and I am very

glad to be present. There is no greater compliment that can be

paid to the association and the active commissions in the counties

than to say or to let you know that the prejudice in Bergen

County particularly has so fallen down against this movement

that it has been really easy to get this appropriation of $20,000

among ourselves just as seven men, for we had not to consult

anybody else as to what should be done about it. But there was

no dissenting man, whereas a year ago the Commission asked

for an appropriation of $21,000, which is equivalent to the

$14,000 that we had and $7,000 from the State, and it almost

precipitated a fight in the board.

For years I have had a great deal of faith in the work of the

extermination of the mosquito, and for years I have been advo-

cating, in my own small way, measures to be taken with the

belief that nothing could contribute to the value or the better-

ment or to the physical and material and commercial assets of

Bergen County like the extermination of the mosquito. Recently

I was present in my own home town at a Republican Club meet-

ing. We have a very fine club, and we meet in a very fine place,

and there was a very fine lot of men present. After the body

came to order somebody suggested that we take up the mosquito

extermination, and so they pitched in. My predecessor on the

Board of Freeholders from the southern end of Bergen County

was present. I had personally little to say, but he made really

a considerable noise in the community, did have a great deal to

say. My predecessor, in discussing the matter of the appropria-

tion, recommended to me, as the present freeholder, not to give

the Commission a cent. Now, every organization, the women's

clubs and town improvement and everywhere, we hear nothing

but words of praise.

Now, if you will permit me without any self-ipraise, to say that

one evening while attending a meeting of the Commission I
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heard our chief inspector read a report of such quality as seemed

to justify an effort to place it in the hands of everyone in, Bergen

County, and that I suggested that it be printed immediately, and

that each of his reports, at least to the extent of eight pages,

should be printed. I want to say here in this connection—and

this paper preaches just what I am bringing to your notice

—

that the Commission has got to give some attention to pub-

licity. I discussed with Dr, Headlee last year at the convention

here, with other members of the convention, the need and

necessity for greater publicity; and we have had greater pub-

licity. Let me suggest this in that connection: that while it is

necessary to have extensive publicity, let it not be too lengthy.

The ordinary citizen would very much prefer to read fifteen

different items two inches long to reading one item thirty inches

long; and it will be vastly more profitable and helpful to the

association to have just brief statements constantly going out,

either from the inspectors or from somebody authorized to send

out such information.

Chairman Brinkkrhoi^i^—Passaic County, by Mr. Walter

R. Hudson, of Paterson.

Status of Mosquito Control Work in Passaic County.

BY WAI^TER R. HUDSON, VICe:-PRHSIDE:nT 01^ THE) PASSAIC COUNTY
MOSQUITO EXTERMINATION COMMISSION.

The Passaic County Commission has had a most successful

year in mosquito control. Not only were the results of the work
done in our own and surrounding counties apparent, but the

press and the public generally began to take our work more
seriously and to believe the scheme feasible. We were permitted

to demonstrate our usefulness.

The newspapers contained very few letters criticising the

project, and often those which did appear were answered by

persons who understood and valued the control measures; edi-

torially and in the news columns we were fairly treated and

4 MO



50

praise was given when deserved. One of our papers, the Passaic

News, lately discussed former and present conditions as follows

:

^'Like almost everything else that is new, mosquito control

has been compelled to demonstrate its feasibility in the face of

widespread criticism and ridicule. In our own county voices of

officials, private citizens and newspapers have been raised against

the expenditures ordered by the State for the extermination

work. It is significant, however, that the protests have de-

creased from year to year, and that co-operation of the public

with the county commission has improved correspondingly.

Strangely stilled, during the first month of summer, have been

the voices of those perennial critics of mosquito extermination.

The answer is self-evident. Mosquito extermination, or, more

properly, mosquito control, has begun to prove its practicability

as practiced in New Jersey, and the skeptics have begun to be-

lieve. The weather, undoubtedly, has been responsible to some

extent for the relief afforded, but the secret of the improved con-

ditions lies in the fact that the mosquito commissions in Passaic,

Bergen and neighboring counties have materially reduced breed-

ing of the insects. Passaic can testify that the mosquito pest is

light this year in comparison with former seasons. We have

fewer of the home variety, and the foreign species, the mos-

quitoes of the salt marshes, which do migrate great distances,

have not troubled as yet. We may have them during periods of

steady winds blowing from the meadows, but the nuisance will

be slig'ht as compared with the all-summer suffering which has

been caused in the past by heavy breeding of the native pest. It

has been possible, during the evenings of the present summer,

to take enjoyment in rest and recreation out of doors, with com-

paratively little annoyance from mosquitoes."

As youi know we have no marsh lands to contend with in our

county, and aside from the problems presented b}'^ the Passaic

River, we are confined entirely to ''upland" work.

Up to the present time we have operated entirely within the

cities of Paterson and Passaic, the populous township of Ac-

quackanonk and the thickly settled boroughs which surround -the

two cities. It is intended, however, to extend our work and
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make it embrace the whole county, and to do' this without in-

creasing our expenditures. To include the whole county within

the scope of the Commission's activities without added expense

will be possible by reason of our policy, lately adopted, of

requiring much of the work of relieving conditions tO' be done

at the expense of the offending property owner. The mieans we
intend to employ is that provided by the State Board of Health

in its regulations which became effective June i, 191 6, the sixth

of which provides as follows

:

''Regulation No. 6. No^ person or private or municipal cor-

poration shall maintain or permit to be maintained any pool,

pond, ditch, stream or other body of water, or any cistern, privy

vault, cesspool, rain barrel or other receptacle containing v/ater

in which mosquito larvae exist.

"The penalty for violation of this regulation is a fine of not

less than $25 nor more than $ioO'."

Bad conditions and breeding spots are often found in public

parks, city yards and other places directly under control of

municipalities, municipal boards and o>ffi)cials; and, strange as

it may setm, our efforts to prescribe and apply a remedy have

at times been met with opposition and indifference.

A; certain amount oi conflict with private owners must be

looked for, and often an owner resents some action wjiich he

considers an arbitrary interference with his rights of owner-

ship. Recently we were sued for a large sumi claimed for tres-

pass and damage to property fronii which we eliminated a

troublesome breeding place, a swamp. We were able to con-

vince the jury that our; men had the consent of the man who

posed as the owner of the premises and also that our work

changed a swamip hole into g'ood building land.

In the past our Commission has expended considerable money

in ditching and otherwise relieving conditions on private prop'-

erty, and then has had its work undone by the owner allowing

dumping upon the premises. At times the owners allowed con-

ditions to become worse than before ouir money was spent.

With the power to enforce obedience to our requirements by

making complaints under the regulations above quoted, much

of this trouble with property owners will be avoided.
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Without criticism, of our State's policy of requiring civil

service examinations for the men wjho' would become inspectors,

we may be permitted tO' say that our experience is that men are

unwilling to comply with the civil service requiremients in order

to get a job which offers employment for only a few months of

each year, and also that elderly men, many of whom, by reason

of age, are ineligible tO' the civil service examinations, often

make most acceptable inspectors. Recognizing the value of

experience in the work and the need of qualification, some

means should be provided by which these men could be thor-

oughly instructed and acquire a proper knowledge of their

duties before commencing actual work and being vested with

the exercise of an authority which many citizens oppose.

While realizing there is much still to be done, we are pleased

with the pirogress that has been made, and are sure that as time

goes on we shall secure more and more co-operation of the pub-

lic, and, becoming more efficient ourselves, ultimately attaim

that for which we are striving.

Chairman BrinkKrho^F^—Essex County, by Frederick W.
Becker, M.D., of Newark.

Industrial Development on the Newark Meadows.

BY FREDERICK W. BECKER, M.D., MEMBER 01^ THE ESSEX COUNTY

MOSQUITO EXTERMINATION COMMISSION.

In my paper I shall confine myself to- the financial side of the

industrial development on the Newark Meadows, made possible

by the elimiination of the salt-marsh mosquito on this tract.

The law creating county mosquito exterminating commis-

sions became operative in 191 2. In that year the extermination

ratables on the Newark meadows comprising land, improve-

ment and personal property, amonnted to $1,428,000.

In 1913, ! $1,735,000

In 1 91 4, : . . 2,192,000

In 191 5, 2,251,000

In 1916, 3,750,000
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This shows an increase of from $1,428,000 - in 1912 to

$3,750,000 in 19 16, an increase of over two million dollars in

five years.

The tax income for these live years was as follows

:

In 1912 then the tax as shown was $19,656, and 1916 the tax

aollected was $64,155, an increase of approximately $44,500 in

19 1 6 as over 19 12, or an increase of over 300 per cent. This

increase almost covers the yearly expenditure for mosquito work

in the entire county.

There were employed on the meadows in 191 2 two hundred

and eighty-six men at a yearly wage of $152,000, and im 19 16

there were employed 6,341 men with a yearly payroll of

$2,863,000.

Without mosquito extermination I have no doubt that this

wonderful industrial development would have been impossible,

and it demonstrates clearly that mosquito elimination is a paying

proposition.

Chairman Brinkerhoff—Union County, represented by

Mr. Russell W. Gies.

Mr. Russkli. W. Gies—I am sorry that Mr. Richards can-

not be here this afternoon to speak to you, for he could speak

to you in the matter in a better way than I can. He has un-

fortunately been detained in Elizabeth and has asked me to read

his paper.

Status of Mosquito Control Work in Union County.

BY EO'UIS J. RICHARDS, SECRETARY OE THE UNION COUNTY
MOSQUITO EXTERMINATION COMMISSION.

At the end of four and one-half years of steady work to'

control the mosquito breeding places of Union County, two

of our three big problems have been placed on the way toward

In 1912,

In 1913,

In 1914,

In 1915,

In 1916,

$19,656

22,064

30,390

35,922

64,155
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settlement. The three problems are : control of the salt-marsh

mosquito, of the house mosquito, of the fresh-water swamp
mosquito.

SAI..T-MARSH MOSQUITO.

The salt marsh problem has been met by thorough ditching,

diking and sluice-gating. A total of 916,318 feet of ditching

has been installed on the 4,000 acres of marsh in the county;

1,000 acres have been put behind dikes and sliuce-gates, and

i,400' acres additional have been protected by sluice-gates, with-

out a dike. This last method is being tried for the first time on

a large area in New Jersey. This system of sluice-gates without

the dike is expected to be successful, for the meadow is high and

topped only by exceptionally high tides, which occur about once

a m.onth, but we think that sufficient reservoir space exists in

the ditches to absorb this water without the pools and depres-

sions on the meadows becoming filled. A six-foot tide floods,

only a zone of 100^ feet around the edge of the meadow.

The installation of sluice-gates and dike in 191 6 cost approxi-

mately $2,000, or a little more than $1 per acre. We consider

that about 90 per cent, of the work necessary to control the salt

marshes under practically all conditions has been completed.

HOUSK MOSQUITO.

Over 1,700 of the larger breeding areas in the county, or

55 per cent, of the total number oi swamps and ponds, have

been drained. Approximately two-thirds of these have been

abated at the expense of the private owners. The total cost of

this work is in the neighborhood oi $125,000. We have secured

a big reduction in the number of small breeding places located

in backyards, etc., as a result of our four seasons' work of yard in-

spection. Only 10 per cent, or 15 per cent, of the number of

barrels and receptacles existing in yards five years agO' are in

existence to-day, and these are kept covered or screened.



55

I^RESH-WATKR SWAMP MOSQUITO.

Drainage work inland will be carried on so as to overcome

so far as possible the third and as yet only partly solved problem,

the control of the fresh-water swamp mosquito. As part of this

work it is hoped to get sufficient funds to drain 300 acres of

swamp land lying along the Elizabeth River in Union Township,

an area which throws out vast broods of mosquitoes into the

thickly populated sections nearby.

In the future one of our big problems will be keeping open

the outlets of salt-marsh creeks and ditches, which are being

blocked up by debris and raw sewage, which is drained onto the

marsh by the city of Eilzabeth. We expect to have our own

kerosene dredge, operating a 9-cubic-foot orange peel bucket,

mounted on a 36-foot scow, at work in a few weeks, maintaining

the larger outlets.

The status of the work can be judged by an analysis of the

night collections of the past season; 574 collections of 15

minutes each were made in the cO'Unty in 1916, from May to

October, and 1,119 specimens were taken on the wang, or less

than 2 per station
; 23 per cent, of these were salt-marsh mos-

quitoes as against 41 per cent, in 191 5; 8 per cent, pipiens as

against 36 per cent, in 191 5 (pipiens did not appear until August

I, 191 6) ; 69 per cent, swamp mosquities as against 22 per

cent, in 191 5.

In conclusion would state that with the exception of this year's

estimate, our budgets have constantly decreased each year, as

the following table will show

:

,1912 (6 mo.), $28,000.00

191 3, 26,000.00

The increase in the amount this year is due to a decrease by

the Board of Freeholders of $2,000 in the 19 16 budget, causing

1914,

191 5,

1916,

25,500.00

23,000.00

22,000.00

26,585.00
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omitted last year, and also on account of the purchase of the

scow and dredge referred to above. These are unusual items,

and with a decreasing amount of breeding places each year our

expenditures will continue to decrease until a minimum figure

for our organization and the maintenance of the work is secured.

I simply want to say in conclusion that the last year was

probably the best year that we have had in Union County ; that

probably about ninety-five per cent, of our territory, that is,

say ninety-five out of one hundred of the inhabited square miles

of the county, the people could sit out in comfort on the un-

screened porches throughout the entire summer; that probably

only five per cent, of the population failed of complete protec-

tion, and that this small proportion had satisfactory protection

for the greater part of the season.

Chairman Brinkkrhoi^i^—Middlesex Couny is represented

by Charles S. Cathcart, of New Brunswick.

Status of Mosquito Control Work in Middlesex County.

BY CHARI^ES S. CATHCART, TREASURER OF^ MIDDI^KSKX COUNTY

MOSQUITO EXTERMINATION COMMISSION.

During the past three years the problem of the Middlesex

County Commission has been to complete an efficient and eco-

nomical salt-marsh drainage. Before our work began the 8,000

acres of salt marshes contained only 440,000 feet of ditches,

while experience shows that a minimum total of 1,500,000 feet

are necessary for an adequate drainage system. The funds

available for the work were limited, being $5,500' for twO' years

and $6,5001 for the past season, and, consequently, the work has

not progressed as rapidly as we desired. The Commission has

been able, however, to increase the total number of feet of

ditches to about 800,000, which shows that the work is a little

more than half completed.

The ditches dug during the first two' years were the results

of hand labor, but last year on account of the scarcity and high
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cost of la'bor it was necessary to secure a ditching machine if

we were to make any progress in the work. We were hardly

able with our limited appropriation to finance in one year the

cost of a machine, and we therefore joined with the Monmouth

County Commission to make the purchase. The machine secured

was made by Mr. H. L Eaton. The use of the machine was

divided between the two counties, and it was in operation in

Middlesex County for approximately three months. Our chief

inspector, Mr. Patterson, reports that during that time 154,800

ftet of ditches were installed at a cost of approximately one cent

per linear foot. The existing ditches were cleaned and some

31,000 feet of spur ditches were cut by hand.

The machine proved a success, since the men learned its

operation easily and the ditches were as efficient as those dug

by hand. It is estimated that with six men to operate the ma-

chine as much work can be accomplished as fifty men could do

by hand. Since it would have been difficult to isecure this number

of men, the value of the machine may be appreciated.

At the close of the past season the interest in the machine

which was owned by the Monmouth County Commission was

purchased by the Middlesex Commission, and as there is no

indication of an improvement in the labor conditions, we are in

a position to do good work this coming season, provided the

money allotted to the work is not too limited.

The plans for next season contemplate the installation of

approximately 500,000 feet of ditching by using the machine

throughout the season. This will mean that our salt-marsh

problem will be well on toward completion, and that the activi-

ties of the Commission may be turned to the much-needed fresh-

water problem.

Thus far our fresh-water work has been confined to the super-

vision of local anti-mosquito campaigns carried on within muni-

cipal limits and financed by the municipality. Three years of

this work have demonstrated that while our efforts on the salt

marsh have practically eliminated cantator and sollicitans as

pests, and that a systematic campaign will result in the practical

elimination of pipiens. The fact still remains that the invasion
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of sylvestris from fresh-water swamps in the vicinity partially

nullifies the benefit of our work and detracts from public appre-

ciation of it. It is, therefore, our intention to hasten the com-

pletion of the salt-marsh drainage in order that the activities of

the Commission may be directed to the drainage of the fresh-

water swamps lying adjacent to municipalities which are carry-

ing on local campaigns.

Experience has shown us that as long as sylvestris are present

to annoy any town the residents cannot be made to appreciate

the benefits accruing to them from the salt-marsh drainage and

house-to-house canvasses.

Chairman Brinke:rhoi^:^—Somerset County, by Mr. E. E.

Feickert, of Plainfield. Is Mr. Feickert here?

(No response.)

Mercer County, by Dr. Ulric Dahlgren.

Status of Mosquito Control Work in Mercer County.

BY UI^RICH DAHI,GRE:N, PH.D., ASSOCIATE: PR0I^E:SS0R OF BIOI.OGY,

prince:ton university.

Mr. Chairman and gentlemen, as I shall take up some time

^ in the convention to-morrow by discussing this matter under the

head of ''The Local Problem of Malaria," I will give you merely

the basic facts to-day.

In Mercer County, in the neighborhood of Princeton, where

we have been seriously troubled with malaria, we made a survey

of conditions about two years ago, found the malarial mosqui-

toes present, organized a committee, secured $10,000, half from

certain Princeton citizens and half from the county, drew up

plans of work to eliminate the mosquitoes, and succeeded in

getting the County Mosquito Commission to handle the work.

The Commission employed Mr. Sincerbeaux to carry out the

plans. The results were that whereas two years agO' we had

167 cases of malaria, this last year, although the work was .not

completed, we had 8 cases, and that in spite of the very wet
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summer, when conditions for mosquito breeding were very

bad.

Chairman Brinkkrho:PF—Monmouth County.

Status of Mosquito Control Work in Monmouth County.

BY HE:NRY WKI^SH ROGe:RS, MI^MBKR 01^ the: MONMOUTH COUNTY

MOSQUITO e:xTe:RMINATION COMMISSION.

The Commission has been actively engaged in sah-marsh

mosquito control for two years. Six thousand dollars has been

appropriated each year. Early in 1916, in co-operation with the

Middlesex Commission, we purchased an Eaton ditching ma-

chine, which has given complete satisfaction. The work for

which it was bought having been completed, we sold our half

interest to Middlesex. W-e figure that the .machine made our

ditching cost about two cents a foot.

I shall take the liberty of quoting from the report of our

President, Mr. Barrows:

''It is not generally understood by the taxpayer and property-

owners of the county that the annual appropriation for mos-

quito extermination applies only to the salt-marsh mosquito.

The average resident does not concern himself at all as to

whether he is annoyed by a salt-marsh or upland mosquito. He
is only aware of the fact that he is annoyed, and, thinking that

the county appropriation is expended for mosquito extermination

work, whether upland or salt-marsh, he naturally falls into the

error that the Commission is neglecting its work.

''Since the Commission was organized and in effective opera-

tion there have been 1,161,903 feet of ditches dug, not only by

the county, but by private subscription as well. During the past

year there were 147,000 feet of new ditches dug, and nearly all

done by machine work. There were 499,640 feet of old ditches

cleaned up or maintained during 19 16. In other words, during

this year there were 646,640 feet of ditches dug and maintained

by the Commission.
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"The Commission, during the past three years, has done every-

thing in its power to stimulate interest among the respective

Boards of H-eakh of the various towns and boroughs as to the

necessity of local patrol work, in other words, having an in-

spector employed by the local Board of Health whose business

it would be to make a careful and thorough inspection of all

properties in the respective boroughs. This person is usually a

member of the local Board of Health in each borough.

Wherever a Board of Health has employed an inspector, the

results have amply justified the expense. At the present time,

so far as my knowledge goes, the only towns or boroughs that

have inspectors are those of Asbury Park, Red Bank and Rum-
son. In these towns the inspector usually is employed in making

a house-to-house canvass at certain intervals during the sum-

mer. Of course, all the other places have health inspectors, but

they only visit the premises of the owner on complaints made by

those offended. It can be readily understood that a conscientious

local inspector, who makes his rounds at least every ten days

or two weeks, would disclose many local breeding places

caused by careless disposition of refuse, defective drains or cess-

pools, or ponds where water is allowed to become stagnant. It

is the sincere hope of the Commission, as their work progresses,

that the various Boards of Health of the boroughs and towns of

the county will realize the necessity of employing an inspector

for the purpose outlined above. In no other way than by co-

operation with the Boards of Health of the various towns and

boroughs can the residents of the county expect complete im-

munity fromi the mosquito pest in the future."

From the above you will see that there yet remains plenty of

work to be done, and the work already done must be maintained

;

therefore, the continuation of the appropriation or an increased

appropriation is of vital importance, especially as Monmouth

County must hold itself responsible for the comfort and welfare

not only of the head of our Federal Government, but also of our

State Government, and we trust may be called upon to do so for

many years yet to come.
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Chairman BrinkErhoi^f'—I think that Mr. Engle is attend-

ing another meeting for a few minutes. We will take Atlantic

County, Mr. A. J. Rider, from Hammonton.

Mr. a. J. RidEr—Five minutes is a very short time to give

a symposium of the results of the work in Atlantic County, but

I will boil it down to as small a space as possible, so as to bring

it within the five minutes.

Status of Mosquito Control Work in Atlantic County.

BY MR. A. J. RIDER, MEMBER OE THE ATI.ANTIC COUNTY MOSQUITO

EXTERMINATION COMMISSION.

Mosquito control is a business proposition. To arrive at the

status of a business enterprise it is customary to do so on the

basis of a percentage of efficiency. The first essential to such

a computation is a base or starting point. The only base avail-

able in this case would seem to be an assumed perfect control

and figure backward. Surely we could not begin at the other

end, as mosquitoes appeared in clouds beyond human possibility

to enumerate. Now, it is possible to make an approximately

accurate count in any specific locality. Notably in the vicinity

of completed drainage operations or residential sections where

rigid inspection has been maintained.

I have seen it stated in print—of course it must be true—that

mosquito control in Atlantic County was 80 per cent, efficient.

I could not say that it was by Brandies, the noted efficiency

expert, but it is evidently by some one who had imbibed his

theories, and as such is worthy of some consideration and com-

parison with views of others.

Mr. Geist, of the Sea View Golf Club, is quite positive in

stating that the reduction in his locality is in relation to 1,000

to I. When he was seen to capture the second mosquito he was

asked if he would not change his estimate. ''Oh, no," he said,

"this is for the second thousand." O'f course, this is computa-

tion from the indeterminate end, still it shows a high degree of

efficiency.
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A yachting" party, of which the speaker was a member, spent

a day on the waters opposite Atlantic City last summer during

the mosquito season without encountering a sing'le mosquito.

This is not a fish story, probably the birds were hiding from

their sworn enemies. The fish were not biting. Possibly the

absence of mosquitoes was the cause. This would coincide with

the views of a German farmer's wife not far from Atlantic City.

The season was backward in 191 5. She said, "You mosquito

exterminators are going to drive us all to starvation. Nothing

we put into the ground grows till miosquitoes come." Just how
the mosquito affects the germination of the seed and the growing

crop is a new problem for the scientific agronomist. We are

taught that soil bacteria and nodules to store them are requisites

for crop production. We know the insect produces nodules on

the human plant. Perhaps we are yet to learn that these are

necessary to health and comfort by selection of the proper brand.

But these are mere pleasantries, and rather foreign to the topic.

However, they go to show that the diminution of mosquitoes is

quite as noticeable inland as along the shore. And, furthermore,

we have learned that the pests that made life a burden in the

farming and cranberry growing sections are of the same brand,

wafted up with favorable breezes from the salt meadows, and

not the supposed necessary evil connected with such enterprise.

In my own experience I find we are without mosquitoes except

when favorable winds bring them up the streams, and they all

bear the stripes.

We find that waters flowing through cedar swamps and circu-

lating through cranberry plantations do not breed mosquitoes.

This fact should serve to enthuse every citizen of the county

and prompt them to give every encouragement to the business of

salt-marsh drainage. As bearing on the present status of mo-

squito control, nothing impresses me more than the change in

public sentiment. Original unbelievers and doubters have be-

come its most ardent supporters.

To sum' it up, will say that the end is in sight. With eternal

vigilance, which is the price of liberty, we look for a permanent

elimination of the pest.
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Chairman Brinkkrhoi^f—Now we will go back, and Mr.

Engle will represent Ocean County.

Status of Mosquito Control Work in Ocean County.

BY MR. ROBERT I^. PRESIDE^NT 01^ THE) OCKAN COUNTY

MOSQUITO KXTe:rMINATION COMMISSION.

Mr. Chairman and gentlemen. I am very glad to say that as

a representative of Ocean County I have a very different story

to tell than I had to tell last year. Some of you may remember

that prior to last year we had difficulty in getting our Board of

Freeholders to even vote on the $3,000 appropriation tO' clean

out the ditches that the State had dug for us. We finally did

that, and it is the report of that work, the expenditure of that

money, that I gave you last year.

This year, showing how the sentiment has changed, in Janu-

ary the Board of Freeholders, without asking, put in their budget

an appropriation of $4,000. Later we came down to this Con-

vention, and from the inspiration gained here and the hearing

of the work that others had done, went back with the idea that

we should make an effort to get still more money. We felt that

while $4,0001 perhaps was enough to clean out and take care

of the ditching systems as already constituted, we would never

get for Ocean County any new work if we did not get some

more money.

On those lines we approached the Board of Freeholders and

pleaded with them, explained the situation
; and, to make a long-

story short, we got another appropriation of $6,000, making

$10,000 in all to spend in our county during the last year.

Now, we commenced work in May. In Ocean County we
have a million and a half feet of ditches, around about 290 miles.

It seems to me it sounds a great deal better, a good deal bigger,

to say so many miles of ditches. So remember that it is 290

miles we had in the county last year to undertake to clean. These

ditches were cleaned out at a cost not exceeding $1,000. The

fact of the matter is, it is considerably less than that. But a

good deal of new work was done in connection with the clean-
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ing. Ditching was corrected and such other work was done that

we did not at that time keep separate the actual cost of cleaning,,

as we will try to do this year, so that some information can be

given the State as to just what it cost to maintain the systems.

This, of course, includes 190,000 feet that was dug by the State

in the last part of 191 5. Of course, those ditches need very

little cleaning.

This year we have dug 190,000 feet more of 10 x 25-inch ditch

and 35,000, feet of /x 18-inch ditch, or nearly 40^ miles more.

Considerable of this work was done by piece work. We equip-

ped three men with one of the patent spades, laid out a ditch

and started them to work. When they got through, or got

tired, the ditch was measured up and they were paid for it at

.the rate of one cent per foot. They made good money for it^

and, of course, the county got absolutely what it paid for.

We have been obliged to do very little oiling this year. Our
oil bill was only about $40, and we have on hand, I guess, nearly

half of that yet.

We have not tackled the fresh-water problem, because the

salt-marsh problem, as I shall show you on the map, is so much

more important to Ocean County. This year, however, we hope

to take up that problem and interest the local communities in the

work, so that they will help us out, and, naturally, become mos-

quito enthusiasts the same as the rest of us.

For our new work we asked for bids in June, but it came at

a time when labor was pretty scarce and high and uncertain,

and we had two bids of 2.46 cents, about two and a half cents

a foot, and one of 1.98. They seemed to us -entirely too high.

We thought we were smart enough to do our ditching for a

cent a foot, and thought some contractor could be found to do

it too. We were under the belief a little later that we could get

it done for a cent a foot, or somewhere thereabouts, if we would

wait a little bit. We waited until September and asked for bids

again. The result was we got exactly the same bids from, the

same people. Then we determined to do it ourselves, but by the

time we got ready to do it we realized we could not get labor

enough during the fall months to cut the requisite number of
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feet of ditches while the weather lasted, and so we were obliged

to advertise again. The next time we were very much surprised

to receive a bid as low as 1.89, and we gave the contract to Mr.

Manahan, who is now at work in the lower portion of Ocean

County, the extreme southern end of it, cutting 200,000 feet of

ditches. We will probably systematize that work this spring

ourselves, and our purpose will be with the balance of the money

to go over and perfect the system all over the county. Some of

it is far from perfect, and there are sections right in the drained

area that have not been touched at all.

We feel that with this development in Ocean County there is

wonderful cause for congratulation, and hope that the time may
come when even Ocean County may be free from its mosquitoes.

Gentlemen, you will excuse me if I say that between Little

Egg Harbor and Bay Head is the finest line of beaches in the

State of New Jersey. Ocean County is next to the largest

county in the State of New Jersey, and its future, as anyone can

see, will He in the development of its beaches and seaside resorts

from Point Pleasant to Little Egg Harbor Inlet.

The enclosed lines up there, the dark lines, include the section

of meadows that we have already taken care of. We have about

40,000 acres of salt marsh, of which about 24,000 are now taken

care of. We have not done any work between Seaside Park

and Barnegat Inlet. We have commenced in the lower end of

the count}^, where the mosquitoes breed in largest numbers.

There is a great deal of territory about the wireless station, and

we expect to drain it by combindng our efforts with those of the

State Experiment Station. Long Beach Township, which ex-

tends along the ocean from Barnegat Inlet to Little Egg Harbor

Inlet, is much interested in this work, and gave us $400 to prose-

cute such work as we could in their neighborhood. Last year

we dug about 75,000 feet of ditches right in that section, and

we have very good testimonials of the protection which that

work afforded.

Chairman Brinkerhof^F—Cape May County, Mr. Miller

5 MO
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Status of Mosquito Control Work in Cape May County,

BY MR. JUIvIAN MIIvIvER, CHIE^ INSPECTOR THE CAPE MAY
COUNTY MOSQUITO EXTERMINATION COMMISSION.

Mr. MiuuER—Mr. Chairman and gentlemen : I am sorry that

Mr. Camp is not here this afternoon. He has stood before you

the last two years, and told you what the Cape May Commission

hoped to do, and I know he would be gratified to stand here this

afternoon and tell you what it has done. But he has been kept

away by the bad weather, and I will try to tell you what they

have done. Ten thousand dollars was given by the Cape May
County Board of Freeholders on the first of Mjay of 191 6, which

was the first real appropriation they had had. Five hundred

dollars was appropriated in 191 5, but, of course, could not be

used for any extermination work. Mr. C. S. Beckwith was put

in charge of the work in Cape May and carried it through until

the first of last October. The salt-marsh problem in Cape May
County is divided into two parts, the bay side meadow and the

meadow between the beach front and the mainland. On the bay

side the problem is a peculiar one from the fact that outlet

streams are choked up with sand. Every time a storm comes

along on the bay side the mouths of a stream which may have be-

come partially opened are closed up, and the meadows which they

are supposed to drain left full of water.

We have endeavored to solve that problem in Pond Creek

meadow, which is the southernmost of those bayside marshes,

by putting a 30-inch terra cotta pipe line through the beach and

ending with 12 feet of iron pipe on the outside. On the inside

of this Hne we placed a tide-gate, which is supposed to l:eep the

high tides out. We have this work under contract, and as the

contract is not yet completed, I cannot report on the efficiency.

The Commission has also put in 300,000 feet of 10 x 30-inch

ditch by contract this summer, at a price of 1.55 cents a foot.

The prospects of the work are bright.

In addition to the work that the Commission has done this

year, the State has put in 200,000 feet in the vicinity of Ocean

City, and intends to put in 100,000 feet more.
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Chairman Brinkkrhoi^^—Any remarks or discussion on

this subject? Before we adjourn, permit me to say that our

program for to-morrow is so full that we must start at 8:30

A. M. instea-d of 9 :00. /
If there is no objection, we will adjourn until 8 :oo o'clock this

evening.

THURSDAY EVENING SESSION.

The meeting was called to order at 8 :oo P. M. by President

DarnalL

PrKSide:nt Darnai,!,—The first paper on the program this

evening is ''Salt-Marsh Drainage Problems," by Mr. C. C. Ver-

meule, of East Orange, New Jersey.

Those of us who know something about this salt-marsh drain-

age problem know that Mr. Vermeule probably knows more

about it from an engineering standpoint than any other man in

New Jersey, and I am sure you will all be glad to hear from him.

Tide Marsh Drainagfe in New Jersey.

BY C. C. VERMKUIvE, CONSUIvTiNG e:nGINEe:R.

WORK 01^ SURVKY.

In 19 1 6 it becam-e a part of my official duties as consulting

engineer of the Geological Survey to investigate and report upon

the practicability of draining^ and utilizing our tide marshes.

The survey long endeavored to keep this matter before the

people of the State by successive investigations and reports. The

first important discussion of the subject was by the late Dr. Geo.

H. Cook, in the annual report for 1869. He reviewed what had

already been done in the vicinity of Salem and elsewhere along

Delaware Bay and River, and also gave data concerning the

remarkably effective drainage of Harlem Meer, in Holland and

the Fens in England. From time to time thereafter he and
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his successor, Prof. John C. Smock, called further attention to

the subject, and in the annual reports of 1896 and 1897 the

results of my own investigation were given.

KI.IMINATION O'^ MOSQUITO one: THING ONI^Y.

To my mind, the elimination of the mosquito, although very

important, is but one of the desirable things to be accomplished

by such drainage. Consequently my work was along economic

lines, with a view to successful utilization of the marshes for

agricultural and commercial purposes. The work which has

been done to alleviate the mosquito nuisance has accomplished

very much in that direction, but it is not solving the economic

problem. While the cost per acre is low, the work is tempoarry

and the outlay is a recurring one. A much larger expenditure

per acre, if it will produce valuable land, will in the end be more

practicable, and once it becomes profitable will be attended to

by private owners without burdening the State. On the con-

trary the State and local governments will reap the benefit not

only of mosquito elimination, but also of a large increase in their

taxable property.

We did not, however, entirely lose sight of the mosquito

problem, because that also is to some extent an economic one.

We fully realize that the elimination of the mosquitO' nuisance

would add largely to the value of upland property in the State.

At the time of my 1896 report also, while the connection of the

mosquito with malaria and other diseases had not been fully

demonstrated, experiments had been made in Italy which in-

dicated that they might carry malaria, and I laid especial stress

upon the advantage which would accrue through the mitigation

of the insect nuisance, both in my ofiicial reports and in a paper

which I read before the New Jersey Sanitary Association.

EMBANKING 0I.D EVEN IN NEW JERSEY.

The embanking and draining of marshes subject to inundation

by tides is very old. Indeed it was largely practiced in New
Jersey long before Dr. Cook's first report. He states that
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shortly after 170O' this work begun near Salem. It continued

for about 150 years, and in the aggregate 34,300 acres had been

embanked and brought under cultivation. Much of this had

been profitable and heavy and valuable crops of all kinds had

been raised on these embanked lands. Through the opening of

the great West, agriculture in the East became depressed during

the last quarter of the nineteenth century.

PUMPING REASONABLE AND SIMPLE.

Furthermore, there had been material shrinkage in some of

these embanked lands, so that they could not be drained by the

action of tide sluices alone, and the ow^ners did not follow up

their improvements by pumping. At the present time the pump-

ing problem is very simple, owing to the introduction of im-

proved machinery, and the cost is not great. The operating cost

of removing all of the drainage in an average year would not

exceed one dollar per acre; consequently at the present time

it is a great mistake not to follow up the drainage with pumping

when that course becomes necessary.

SHRINKAGE—ITS CAUSE.

This matter of shrinkage to which I have referred has been

questioned, but it admits of no question, as there is abundant

experience on this point. Engineer's levels, taken with great

care, show that the lands in Hudson County embanked by the

New Jersey Land Reclamation Co. many years ago had shrunk

and subsided by 1896 to the extent of nearly three feet in places.

It does not take place, however, in marsh lands free from peaty

matter to any such extent. The principal cause of it is due

to the fact that in their wet condition the decay of woody fibre

and other vegetable matter is largely suspended. When the

marsh is dry and air introduced into the soil, the oxygen attacks

these substances and they decay. Fortunately, as a rule, the

subsidence is much less along the foreshore next to the larger

streams where the banks are located, than it is back in the marsh
or toward the upland.
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ECONOMIC IMPORTANCE.

The great economic importance of the utiHzation of our

marsh land becomes apparent when I state that we have in all

nearly 300,000 acres of such land in the State. I believe it can

be made the most productive of all our agricultural lands, as

that has been the experience elsewhere. Not only has much
of the soil valuable fertilizing constituents, but there is another

great advantage peculiar to lands of this nature. The farmer

is practically independent of rainfall, because when moisture is

insufficient he may close his sluices and allow the water to rise

in his ditches, so that he has an effective system of irrigation.

This method is adopted on a large scale most successfully in

areas such as the great Rhineland district about Leiden, in

Holland. As some of you may know, the mouth of the old

Rhine, at Katwyck, where it falls intO' the sea, is controlled by

great sluices, so' that more or less water may be allowed to

escape and the levels up in the polder lands regulated accord-

ingly. I have seen Dutch farmers living most comfortably, and

showing evidences of prosperity, who are farming only twenty

acres polder land. The lands in the Harlem meer, when I

visited them in 191 3, were said to be worth usually $6001 per

acre. Some of them which are used for the growing of tulips,,

particularly between Leiden and Harlem, bring as much as

$3,000 per acre. We have not as yet the density of the popula-

tion of Holland, nor have we the efficient farmers who can

produce such results, but if we can make these marsh lands

worth $100 per acre, by improvement, we shall have a profit

of fifteen million dollars in addition to accomplishing all of the

other desirable ends. These are not merely the elimination of

mosquitoes. Imagine, if you will, our unsightly marshes, such

as those between Jersey City and Newark and those between

this place and the upland, transformed into gardens or even

fine pastures, such as we see everywhere in Holland, imagine

them dotted with neat, little farm houses and grazed over by

handsome cattle. Do you not think that you would at once
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place a much higher estimate upon the industry, thrift and

enterprise of the whole State of New Jersey? The noisome

and unsightly Hackensack meadows strikingly discredit the en-

terprise and thrift of the two million people who live between

the Orange and the Hudson River. They are seen by people

from all parts of the continent and every visitor from trans-

atlantic shores. I may even say that they discredit not only

New Jersey, but the entire United States. They are within easy

hauling distance by truck of markets which are ample to absorb

everything which can be raised, and in which there is at present

a constant deficiency in garden and dairy produce.

TOO COSTivY IMPROVEMENTS UNDKSIRABI^E.

T must point out a danger, however, in the opposite direction.

If improvements of these lands shall be undertaken on a very

costly scale, by filling large areas, building wharves, and other

works before there is a market for such property, the carrying

charges will become a serious burden and the work of reclama-

tion will be discredited. It is for this reason that I have urged

the reclamation of this entire Hackensack meadow district first

for agricultural purposes. If we can get it out of its present

discreditable condition, so that it is attractive instead of un-

sightly, we have accomplished wonders. Its ultimate utiliza-

tion for commerce and industry is, in my opinion, inevitable,

but it will not all be needed for such purposes for a century.

If first redeemed as I suggest, it can then be gradually taken

up by commerce and industry as it may be needed, and the

workers in such establishments will be surrounded by sanitary

conditions meanwhile. The effect of this will be that the value

of every piece of property improved for commerce or industry

will be very much greater after improvement than it is under

present conditions, in which it is surrounded by intolerable

nuisances.
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MARSH RECIvAMATlON ABROAD.

The tide marshes in New Jersey offer no such difficulties as

have been encountered in similar work in Holland and Belgium.

Our marshes are already above the level even of normal high

tide, whereas many of the reclaimed lands in the Netherlands

are from 5 to 30 feet below. As I have previously stated, the

drainage and utilization of such lands has been practiced too

long in the Netherlands and in parts of England and Italy to

be considered an innovation. You have no doubt, all of - you,

read of the heroic stand made by the Belgians along the river

Yser from Ypres to Nieuport and the sea. You know how
finally they resorted, as the Netherlands have so often in their

time of trial, to opening the sluices and drowning the whole

country to keep back the enemy. A larg'e area was inundated,

but the Germans never got beyond the barrier. It may not have

been brought to your attention, however, that the reclamation

of these lands dates back more than .700 years. In fact the

great works which protect them from' the sea are referred to

by the poet Dante in his "Infernos" A large area in western

Flanders, reaching from the sea back nearly to Bruges, is em-

banked and sluiced polder land. For hundreds of years it has

been a hive of industry. The works in Holland are frequently

referred to, but those along the coast of Belgium, at Ostend,

Blankenburgh and elsewhere will well repay a visit when the

time comes that they are again accessible. Of course, Holland

has accomplished wonders. She has wrested from the sea an area

almost as large as our entire State. She has found it very profit-

able to convert inundated swamps and shallow lakes into gar-

dens and pastures which are the delight of every beholder. Nor

has she finished with this great work. Just now she is launched

upon that great undertaking, the reclamation of the Zuider Zee.

This she does after 70 years of careful study and consideration.

The Royal Commission estimates that it will require nine years

to build the embankments and thirty-three years to carry out

the entire work. An enormous embankment will be built across

from Wieringen in North Holland to Makkum in Friesland, a
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distance of about i8 miles, with a maximum height of over 50

feet. Through this bank there will be a lock and sluices. The

deeper part of the Zuider Zee will be converted into a navigable

fresh-water lake, and the shallow areas drained and brought

under cultivation. Like all such projects in Holland, it com-

bines drainage with irrigation, and the waters of this fresh-

water lake which come from the Rhine are to be used when

necessary for irrigating purposes. The total area reclaimed will

amount to about 520,000 acres. It is interesting to note that

the Commission estimates that 250,000 persons will find ample

means of support in this reclaimed land. It is practically add-

ing another province to Holland. From experience of many
years in the various provinces of Holland, the Commission finds

that the average yield of this land will be 140 florins per acre

annually, or, measured in our units, $56 per acre. As you know,

the value of money in Holland is much greater than here, how-

ever; indeed the purchasing power of one florin is about equiva-

lent to $1 in this country; consequently, to reduce it to our

standards, they find that such lands produce the equivalent of

$140 per acre. The whole work is estimated to cost 189,000,000

florins, which measured by our standards of value represents

$363 per acre.

NEED EOR ACTION IN NEW JERSEY AND THE PROCEDURE.

It is 48 years since Dr. Cook first urged the importance of

this matter. It is 20 years since I wrote my own report. I take

comfort, however, from the history of the Zuider Zee project.

Mr. Van Diggelen originally pointed out its great economic and

other advantages in 1849, nearly 70 years ago. The work has

been brought to fruition through the co-operation of many

enterprising and patriotic Dutchmen. The government has some

times assisted with appropriations, but very much of the work

of investigation has been paid for through voluntary contribu-

tions.

Now, in view of the fact that work of this character has been

going on seven centuries in the Netherlands under much more

difficult conditions, and has been so succesful that the Dutch
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people are this year undertaking this vast work on the Zuider

Zee, you will be surprised to learn that very many of our people

here refuse to profit by and adopt the methods developed by this

very long experience abroad. The opinion of what I fear is a

majority of our Jerseymen, appears to be that it is beneath them

to adopt anything from European experience. Such an attitude

is startling, and yet it has been met with by me on more than one

occasion. Such complacent self-sufficiency does not augur well

for the future progress of our State. On one occasion I was

asked indignantly by an educated man of this State if I could

not find an example of shore protection 'nearer at hand than in

Belgium. What mattered it to him that those engineers had

successfully solved the problem and had had 700 years' experi-

ence, certainly sufficient to entitle them tO' be regarded as in

some measure experts in that particular line of work. America

has gone far because of her remarkable natural resources, but

it is worth while for every American to stop and consider hov/

far we would have gotten with our methods had we worked

under the conditions which have confronted the Dutchmen;

or, to put it another way, how far would the Dutchman have

gone if we had opened to him the opportunities offered by

America. I suggest this line of thought from patriotic motives,

because the man or nation that can no longer learn from others

is in danger. Sooner or later he will be left behind in the race.

It is worthy of our notice that, as I have already stated, the

Royal Zuider Zee Commission finds a prospective revenue from

the reclaimed lands which is equivalent to $140 per acre by our

standards. If this is applied to the 300,0001 acres of marsh lands

in New Jersey, it represents an annual income of $42,000,000,

or nearly three times the cost of reclamation. As I said before,

we have not the efficient Dutch farmers, but we have quite as

good, or better, markets, and with the increasing cost of food

we shall unquestionably rapidly develop more efficient farming

methods. Consequently, it does not seem unreasonable to look

forward to an annual revenue at least greater than the whole

cost of reclaiming our marsh land.
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METHODS.

Just a word as to methods. I can only give a few broad sug-

gestions, because each case varies and should be worked out

under scientific supervision. Generally, reclamation should be

undertaken in units of not less than i,ooo acres. This may be

done by co-operation of owners or by purchase of unimproved

marsh lands by corporations, for in spite of certain modern

prejudices some things can still be done better through corpora-

tions than by individual or State action. Next, the State should

by every means in its power encourage such reclamation, and

the same should be done by the local governments. The latter

should not be in too great a hurry to increase taxation upon lands

thus improved. They will get there ultimately, but difficulties

should not be put in the way of enterprising men who are ready

tO' add to the wealth and beauty of the State by improving these

now worthless lands. When the banks are constructed, care

must be taken to bring them to a height well above the highest

known tides. There should be a margin of at least two feet,

for the reason that some settlement of the embankments is in-

evitable. In all cases a trench should be cut through the meadow
turf, the sods and vegetable matter removed, and the trench

refilled with well-puddled clay. The center of the embankment

itself should be carefully puddled and kept tight. If it is ex-

posed to wave action the side toward the waves must be pro-

tected by broken stone or otherwise. As a rule, the bank should

not be set too close to the water. There should be a foreshore

of some 20 feet. This is partly because the natural bank may
crumble more or less with time, but it is in addition a safeguard

against the work of muskrats. These animals usually go down

below water level and tunnel into the bank, working upwards to

their house, which is built above the water. If the tide bank is

built too close to the water the result will be that they will go

through under it and come up on the inside, thereby allowing

the water to rush in and wash out the embankment, flooding the

improved land. At some soft spots in the marsh it may be neces-

sary to drive sheet-piling in order to make everything tight, but
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if the bank is set well back, as I have suggested, this is not usually

necessary. Where drainage is by means of tide-sluices, these

should be carefully designed and constructed. They must be

of ample area, but not too large. They are often made too small,

so that the water has not time to run out during the period of

low tide. The lower the water is held in the meadow the shorter

will be the period which the drainage water can run out of the

sluices. Ordinarily it will vary from four to six hours at each

tide.

If it is found after some years of cultivation that the marsh

has subsided to such an extent that it can no longer be kept dry

by the sluices, then pumping should be resorted to. The most

inexpensive pumping arrangement is made up of a centrifugal

pump driven by an oil or gasoline engine. Owing to the increas-

ing price of gasoline, however, it is better to use an engine burn-

ing kerosene or the heavier oils. If the operation is a very large

one, it may be well to use steam. A pumping plant is much

more economical when it serves a considerable area. As I have

stated before, the minimum unit should be i,ooo acres, but if a

larger area can be served from a single pumping station, the

economy will be still greater. Perhaps it is well to remind you

that youi should not be deterred by the fact that pumping must

be a continuous process once it is begun. You do not have to

bother about the expense of a thousand years in the future in

any particular year. It would be as reasonable for a farmer to

complain of the fact that his outlay for fertilizer must be con-

tinuous.

When Prof. Headlee suggested this address, I felt somewhat

reluctant, for the reason that I have been accustomed to consider

this question only from an economical and engineering stand-

point. I have by no means undervalued the excellent work

which has been done by way of mitigation of the mosquito

nuisance in the State, but I have been more and more impressed

with the necessity that we should find a more economical and

permanent method of dealing with our tide marshes than mere

temporary mosquito ditching. If we can accomplish the elimi-

nation of the mosquito, while we are at the same time adding
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enormously to the wealth and productiveness of the State, you

will all appreciate that we are upon a more permanent and en-

during basis. We shall not be compelled them to be continually

running to the Legislature and to the Boards of Freeholders for

funds, which are not always voted us in an ungrudging spirit.

Furthermore, we are in the enviable position of the citizen who

has made two blades of grass grow where only one grew before.

MKADOW^' DRAINAGE DATA.

Zuider Zee:

First report on project 1849, by Van Diggelen.

First money voted by Parliament 1875, 10,000 florins for

borings. Total expended in investigations, 127,000' florins, of

which 28,000 florins was public money.

Length of embankment, 29,300 meters. Height of embank-

ment, 5.2 meters above datum. Maximum detph of embankment,

10 meters at low tide. Maximum height of embankent, 18.6

meters. Area of fresh-water lake after improvement, 145 hec-

tares. Area of land to be reclaimed, 211,830 hectares. Esti-

mate of cost, 189,000,000 florins, exclusive of interest. Force

needed to cultivate land, 40,000' peasants and laborers. Esti-

mated that 250,000 persons will find means of support from the

reclaimed land.

Rent of polder land in Zeeland per hectare

:

Light clay, 70 to 90 florins; clay, 100 to 12O' florins; light

sandy soil, 50 florins; heavy sandy soil, 90 florins. Estimated

average rental of Zuiderzee land, 75 florins per hectare, or a

total of 15,000,000 florins a year.

Average gross value of crops per hectare for the polders of

Waard en Groet, the Ij and the Haarelemmeer, 382 florins, 374
florins and 283 florins respectively.

Estimated average yield of Zuiderzee lands 350 florins per

hectare.

The estimated average production per hectare is im the Prov-

ince of Noord Brabant, 357 florins. For the Island of Noord-

beveland, 359 florins, and Northern Groningen, 334 florins.
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The construction of the embankmemt will require nine years,

and the completion of the entire work, thirty-three years.

AREA 01^ NKW JE:RSE:y TIDE MARSH.

The total in the State is 296,500 acres. Atlantic, Cape May
and Cumberland Counties have each about 53,000 acres, and in

all more than half of the total. The area of the Hackensack

and Newark Bay meadows is 27,000 acres. The meadows bor-

dering on the Atlantic Ocean include about 125,000 acres. Those

bordering on the Delaware Bay and River about 120,0001 acres.

The average amount of water to be removed is 1,610 gallons

daily for each acre drained.

The ordinary cost of pumping an area of 1,000 acres would

be for fuel, $250; labor, $600; repairs and miscellaneous, $150;

total, $1,000, or $1 per acre annually.

AREA OE SEUICES.

Sluices should be set with the sill 6 inches below mean low

tide. The opening should be 3 feet high above the sill, and there

should be one foot width of opening for each 100 acres to be

drained. If necessary, they should be divided into a number of

gates, as it is best that no gate should be wider than 30 inches.

Ditches should be of ample size and close enough together to

give prompt drainage. They should be cleaned out every spring.

There should in all cases be a ditch running along the edge of

the upland to intercept spring water. If irrigation is desired,

there should be a provision for fastening sluices shut, or even

better, a groove with stop plank should be provided, so arranged

that after the water has reached a certain height, it can over-

flow and escape.

Mr. Howeli.—I would like to ask the speaker how in Holland

that project of two hundred millions of improvement is met by

their seven million population?

Mr. VermeuIvE—The Zuider Zee Commission is financed by

the Dutch Government. The cost will be assessed on the im-
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proved land. It is expected that it will require nine years to

build the great bank across the North Sea, and that they will

drain only so fast, section by section, as the land is needed. The

Dutch have no dreams. They are not going to drain this amount

of land before there is market for it. They will drain it gradu-

ally, as fast as they know it can be absorbed; and the govern-

ment stands back of the expenditures, but ultimately the land

pays the bills.

Dr. Hkadi^KE—I would like to ask the speaker the length of

of time necessary to free the land from salt sufficiently to grow

crops.

Mr. Ve:rmueIvE:—It is comparatively a short time. I do nut

think that where it has been practiced in this country it has

required more than a year before they could beg'in to grow

something, but about two years to entirely freshen it up and g'et

it in good condition.

Mr. Brooks—Is there any opportunity for discussion on this?

PrESide:nt Darnai^l—I am afraid we will have to leave out

the discussion to-night, as we have a very full program, outside

of a few questions. And before I announce the next speaker,

the Secretary has a few communications he would like to read to

you.

New Je^rsey Senate.

Atlantic City, N. J., January 19, 1917.

Dr. William B. Darnall,

Atlantic City, N. J.

My Dear Doctor—At the time I promised to preside at the Mosquito

Association meeting on January 25th, I did not know that it would be

necessary for me to accompany mother south. She is in ill health, and I

am starting on the 23d and will not be back for at least a week.

I regret that I am deprived of the opportunity of being with you.

Yours very truly,

(Signed) Emerson L. Richards.

Oeeice oe the Mayor.

Atlantic City, N. J., January 23, 191 7.

Wm. Edgar Darnall, M.D., President,

Atlantic County Mosquito Bxterminafion Commission,

6ig Bartlett Building, Atlantic City, N. J.

Dear Doctor Darnael—Replying to yours of the i8th instant, inviting

the Mayor to attend the Annual Convention of the New Jersey Mosquito
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Exterminataon Association to be held in the Rose Room of the Hotel
Traymore, on January 25th and 26th, I would state that I regret it will be

impossible for the Mayor to be present as he is out of town, touring the

South, and will not return home until the early part of next month.

Very truly yours,

(Signed) Louis Lippman,

Secretary to the Mayor.

TELEGRAM.

Washington, D. C, January 25, 1917.

Dr. Thomas J. Headlee,

Hotel Traymore, Atlantic City, N. J.

I would urge upon the Association the desirability of doing as much
drainage work as possible looking to the decrease of the mosquito. I would
urge this both from a sanitary and commercial point of view.

W. C. GORGAS,

Surgeon-General, U. S. Army.

President Darnali,—When we realize, ladies and geritle-

men, that four years ago this association had its birth, and at

that time it was a little body of men who were beginning to

wake up to the importance of mosquito control, it was made

up of a few of the more energetic members of the mosquito

commission and a few others. In four years' time this organ-

ization has grown to a State-wide organization, which is attested

by the fact of this large audience here to-night. Its member-

ship is free to all; its m.embership is open to every citizen of

the State of New Jersey who is interested in the work, without

dues or without assessment. Within four years' time this

organization has come tO' include many hundreds of men and

women. We are gratified to know that U. S. Government

has felt the movement to be of sufficient importance to detail

one of its foremost medical experts for the purpose of inform-

ing us in the progress made in the South in the prevention of

malaria through the suppression of the mosquitoes which carry

that disease. It gives me exceptional pleasure to introduce to

you Dr. Henry R. Carter, of the United States Public Health

Service, who will talk to you on malaria.
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The Malaria Problem of the South.

BY H. R. CARTER, ASSISTANT SURGEON-GENERAI,, U. S. PUBI.IC

HEAI^TH SERVICE.

Your Secretary asked me to present to you the Malaria

Pwblem of the South. This matter is too big to discuss in

any one address. I will then simply say a few words on its

importance, on the general methods suited for solving it, and

tell you what has been done in its solution, or rather as much

of what has been done as the time allows.

This problem O'f malaria control is not quite the same as

your problem of mosquito control, because mosquito control is

not the only method of malaria control. It is, however, probably

the most important method of malaria control. Our problems

then overlap, and this is the reason for presenting to this body

the malaria problem of the South.

Our problem, too, is a more serious one than yours. A
failure of mosquito control in Jersey involves discomfort and

financial loss. A failure of malaria control, when malaria is

prevalent, involves sickness and death.

As you know, the hot countries are pre-eminently the home

of protozoal infections, and in the diseases of the South of the

United States one such disease stands pre-eminent for the

injury it does. It is malaria. In that section none of the

bacterial diseases are in its class for the injury it does. No, I do

not except tuberculosis.

THE IMPORTANCE 01^ MAI^ARIA.

I mean its importance compared with the other diseases of

which the sanitarian takes count. And here let me say that

in this I am only considering isuch parts of the South (and

Southwest) in which malaria prevails so as to be a serious

sanitary problem. In many sections of the South it is no prob-

lem at all; in many others a very minor problem, but in those

6 MO
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sections in which it is really prevalent it is easily the most im-

poTtant sanitary problem we have there. It stands first on the

list for the injury it does the community.

It does not give the highest, or even a high mortality.

Tuberculosis, pneumonia and typhoid run well above it. But

is recorded mortality an accurate measure of the comparative

injury done by disease? If so, tonsilitis and Rigg's disease

would do no harm at all. One of our southern health officers

says, ''We must direct our work against that group of diseases

which gives the heaviest mortality, because the reduction of

mortality is, in the last analysis, the measure O'f our success."

I count him wrong in his criterion of success, doubly wrong if

he understood "mortality" to be the same as "recorded mor-

tality." The recorded mortality of a disease frequently does

not indicate its true influence on the death rate. This is emi-

nently true of malaria. From its effects, direct and economic,

in lowering the general vitality of a community, it is a causal

factor in many a death in which it is not a terminal factor, the

one recorded as the "cause of death." Mortuary statistics do

not then give the proper weight of this disease as a cause of

death.

It is not in its mortality, however, that the gravest injury

of malaria lies. It is in its morbidity; in the loss of efficiency

it causes rather than in the loss of life. One death from

pneumonia should correspond to about 125 sick days—days not

working; one of typhoid fever, 450 to 6001; one of tubercu-

losis to^ somewhat more among whites, decidedly less among

negroes. A death from malaria, however, corresponds to from

2,000 to 4,000 sick days. This loss of efficiency may really be

doubled or tripled, as the man infected with malaria is fre-

quently half sick all "the time.

It is the extent of malaria when it is bad, the number of

people attacked as compared with other diseases, which appals.

If there is one per cent, of typhoid, it is an epidemic and a bad

one. Forty per cent, to 601 per cent, of a population per annum

is not uncommon for malaria, and I have seen outbreaks with

90 per cent. The injury to efficiency caused by malaria in the
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country of the malarious section of the South is beyond com-

parison greater than that caused by any other disease—any two

or three diseases, including typhoid and tuberculosis combined.

I am not speaking at random. Do you know of the prevalence

of typhoid fever as a determining factor in the location of

industrial plants? At one place where power from a hydro-

electric plant was abundant and very cheap, the manager told

me that a number df options for cotton mills, wagon factories,

etc., had been taken up on account of the cheapness of the power,

but had been abandoned on account of the prevalence oi malaria.

Has the presence of tuberculosis ever prevented a real estate

transaction? I know of a deal involving the purchase of a large

tract of land—about a half million dollars' worth—for coloniza-

tion, not consummated on account of the existence of malaria in

that section, and there was not much either. You have not seen

homes abandoned on account of either tuberculosis or typhoid.

I have seen them abandoned on account of malaria.

The importance of the problem—its comparative importance

to that of other preventable diseases—has not been recognized.

And the reason is plain. The sections in which malaria is not

prevalent are partly from that reason the most progressive, and

hence have the best paid and naturally the most efficient health

organizations. These sanitarians, then, are naturally the leaders

in sanitary thought for the United States. Malaria is not among
their problems, or if so, is a minor one, and they lay stress on

other problems. Influenced by their writings, the comparative

importance of health problems for the South and Southwest has

not been rightly appreciated by the sanitarian of these sections.

I say has not. It is being appreciated now.

Another thing which has also obscured the sanitary import-

ance of malaria is that the most progressive local health officers

of the South, and indeed everywhere, are those of the cities,

Richmond, Jacksonville, Wilmington, Nashville, etc. These men
write and speak in conventions—and they write and speak well

—

and profoundly influence the sanitary opinions of those who meet

them. Now, malaria is not a civic disease, and is not one of their

problems, and these men in the South itself, to whonn others look
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for sanitary leadership, are not directly concerned with the most
serious problem of the rural districts. I have much personal

knowledge of this.

Yet another reason is, we are so used to malaria. In some

sections people are expected to have chills ''off and on" for the

early years of life. It is looked upon as a matter of course.

After childhood an immunity is acquired and malaria is not

common, but the child has been handicapped during the time he

was growing and getting his education.

One favorable thing is that the area of prevalence of malaria,

certainly the area in which it is severe, is lessening. In eastern

North Carolina there is not one-third of the malaria there was

in the '8o's, probably not one-fourth. I think the same is gen-

erally true, maybe not to the same degree, in all of the cotton

States. On the contrary, it has increased in some sections of

these and other States.

The reasons for this decrease are plain. They are primarily

the rise in the price of cotton and the fall in the price of quinine.

The first led to the prosperity of the farmer, and all are farmers

here; better living conditions; more land cleaned and drained,

and better cleared and better drained. I count drainage, espe-

cially tile drainage, as the key to the rural malaria problem. The

action of the second is obvious.

The lessening of malaria due to the prospertity of the farmers

reacts on itself. As they became healthier their energy increased

and they became more prosperous still. More land is put in

cultivation and drained. Cultivation is cleaner and drainage is

better. The house may be screened, etc., and malaria is thus

further reduced, and so on, forming an endless chain of improve-

ment in which health and prosperity are alternate links. This I

was happy to see in many places in the South and Sbuthwest, but

in North Carolina especially.

I am not going into the conveyance of malaria by the mosqui-

toes, but as only a few of you are physicians I will lay down a

few postulates

:

1st. Malaria is caused by parasites in the blood of the man
suffering from it. Men with such parasites in their blood are

infected with malaria.
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2d. Those parasites were injected into his blood by the bite

of a mosquito infected with this parasite. The man receives in-

fection no other way.

3d. The mosquito herself received this infection by having

previously fed on a man whose blood contained these parasites.

The mosquito acquires infection in no other way.

4th. The only mosquitoes which are infected with malaria are

those of the genus Anopheles, and not all species of Anopheles.

This change from man tO' mosquito and back again is neces-

sary for the continual existence of the parasites, just as neces-

sary as that the germ of wheat must be alternately in the ground

and in the air. It cannot live indefinitely in the mosquito. It

cannot live indefinitely—although miuch longer—in man. With-

out this continued change between the two hosts, as they are

called, the parasite dies.

This is our clue for malaria control

:

1st. To keep infected mosquitoes away from men; or

2d. To keep mosquitoes away from infected men.

Control of either host—the man or the mosquito^—will elimi-

nate malaria.

METHODS O^ MALARIA CONTROL.

Briefly, we aim to

1st. Get rid of Anopheles mosquitoes—no other kind make

any difference.

2d. Prevent the access of Anopheles mosquitoes to men.

3d. Free all men in the community fromi malaria parasites.

4th. Immunize men against infection by means of quinine.

Let me explain

—

(1) That getting rid of Anopheles mosquitoes would elimi-

nate malaria does not require explanation.

(2) The same is necessarily true if no such mosquitoes have

access to men.

(3) If all men were free of malaria parasites there would

be no way of infecting mosquitoes, and unless infected they

cannot give malaria.
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(4) If men are put in such a state that they cannot develop

malaria, even if bitten by mosquitoes, naturally malaria is con-

trolled. This it is attempted to do with immunizing doses of

quinine.

The first two methods aim at control of the mosquito, the

last two of the human host. The first and third are community

methods, the second and fourth individualistic, but they overlap

in this respect. The methods working by control of mosquitoes

should especially appeal to you, and it is only to these that I am
going to refer this evening.

Which is the best method? There isn't any best method; or

rather, each one of themi is best under certain conditions. Let

me explain : The first method, getting rid of mosquitoes, is abso-

lutely effective. It should be so theoretically, and it has been

proven at Port Said, Panama and a dozen places in the United

States, that if the production of Anopheles mosquitoes is con-

trolled, malaria is controlled or eliminated. And it is always

physically possible to control the production of these mosquitoes.

Why then should we consider any other method? Because it is

not everywhere that this production can be controlled with the

allowable economic limit.

I need not with this audience go into the methods of con-

trolling Anopheles production. It is in principle the same that

you pursue for your Aedes, viz. : Destruction of breeding

places by (a) removing the water in which they breed by drain-

ing or filling, or (b) rendering it unfit for breeding by current,

oil, larvicides, fish, etc., or a combination of them;. It differs in

detail because the life history of the two species is quite dif-

ferent. Although not the only method of malaria control, and

in some cases not advisable this, the control of Anopheles produc-

tion, is the one depended on in most of the work hitherto done

in the South. Quite frequently with screening—itself an anti-

mosquito measure—as an adjuvant. In my opinion, v^henever

it is not prohibited by the cost, it is the method of election. It

has these advantages:

(i) The maim work is done once for all and the upkeep is

usually small.
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(2) The work is done with materials—earth, water, etc., and

not with people.

(3) Both the installation and the upkeep is directly under

the health officer, and the result cannot be vitiated by individual

carelessness, crankiness or bad faith. Compared with the in-

dividualistic methods, this one is like a municipality sterilized

water-supply compared with each individual sterilizing his own

drinking* water. The first gives the heaviest first cost, but is

the least troublesome and, to the community, the safest. It is

very generally applicable to villages and thickly settled com-

munities, less frequently to sparsely settled districts. The reason

is obvious.

The expense of control of mosquitO' production in a com-

munity is roughly proportional to the area of breeding within

the limits of flight to the residences of that community. The

benefit of such control, and hence the funds allowabk to spend

on it, is proportional to the population It is obvious then that

the expense per head for this work increases and decreases in-

versely as the population per unit of area does.

In practice, where we have tried it for villages and closely

settled communities, it has not proven costly—at least I hope

you will not think so for the results obtained. Let me give you

some figtires.

I was asked this morning not to bring up Port Said or the

Canal Zone, so I will fall back on my notebook and give you

some from the United States and very recent.

Roanoke Rapids, N. C, is a mill village, or rather several

mill villages, of over 4,0001 population. Prior to the malaria

work, the population was continually changing; wages were

good, work abundant and people came, but they develpoed

malaria and would not stay. The mill managers estimated the

efficiency of their employees as from 40 per cent, to 60 per cent,

during the four unhealthful months. During this time machines

were constantly idle. The mill physicians, who attended em-

ployees without charge, averaged during the summer months

for 19 1 2 and 19 13, fifty calls per day for malaria. The first

year of malaria work, 19 14 (control of mosquitoes was de-
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pended on), there was still a number of cases of malaria, relapses

from 191 3. The efficiency rate rose to 90 per cent, to 95 per

cent., and the average number of calls for malaria for the same

months was per day. In 19 14 there was no question of

efficiency considered, it was normal. The average of doctors'

calls for malaria was one in three days. All were in newcomers

and believed to have been contracted elsewhere.

One of the millmen writes : "The money spent in your cam-

paign against malaria here gave the quickest and most enormous

returns I have ever known from any investment." It did pay

in the first year from 400 per cent, to 1,000 per cent.

The cost here was—80 cents per head for the first year.

27 cents per head for the second year.

Physicians' calls for malaria—50 per day (for summer months), 1912 and 1913.

* 2^ per day, many being relapses, 1914.

I every 3 days, 1915.

Efficiency raised for 50 per cent, to 100 per cent.

Wilson, Va., I mention because Mr. Schoene of that State is

here. This is a community only moderately thickly settled

—

not a village. It has been subject to malaria many years—ever

since it was settled, I presume—and of late years the condition

had been getting worse. In 191 5 it was bad. Every house I

visited in early October had a sick inmate, and in some there

were several. No record of cases was kept, but there were five

deaths in August, which would correspond to at least 500 cases.

The work was expensive, and the community, poor on account

of malaria, had to be helped. With what was done, partly for

economic reasons by the railroad and which will pay for itself,

it cost about $12 per head; exclusive of this, $3.40 per head,

which is very high. Yet only one single case of malaria—

a

relapse—showed there this year, and I judge it was worth it. It

is the best result I have ever known, and I want to congratulate

Mir. Schoene on the work of his board. Next year it will not

cost over twenty-five cents a head—except for repair of screen-

ing, which would be done anyhow for comfort's sake.

Wilson was costly because the area to be handled was sparsely

settled, not a good place to make a show on. I will take a



89

larger one and may do better per unit expense: Crystal City,

Mo., 8,000 population; expense, $7,080. An unnecessary error

in cutting the ditches made this expense somewhat greater than

it need have been.

For results, the health officer states that malaria was reduced

from 80 per cent, to 90 per cent. A sickness insurance company

paid in 19 15 benefits to I2'i4 per cent, of its clientele, and in

1916, 2^/10 per cent. This would give a reduction of from

75 per cent, to 80 per cent., which, counting the usual re-

lapse, should mean a reduction of from 90' per cent, to 95

per cent, in cases contracted in 191 6. The expense was 88

cents per head. It should have been decidedly less; next year

not over 25 cents.

I could give you a number more like these. Here is the

Crossett chart, the only chart I have. I don't know the expense,

but you see the reduction for the summer is from 1,650 cases

to 288, a reduction of 82^ per cent. Note the September ratios

when most of the relapses are eliminated are 600 and 46, a re-

duction of 921^ per cent. Derivaux did this, the Rockefeller

Foundation financed it, and it is as good work in malaria as has

ever been done anywhere.

As I said, I could give you other instances, but aren't these

enough? Isn't the work as good as in Port Said and Panama,

which you Jerseymen did not wish to hear about ? I am naturally

proud of the Panama work, but as results these are better. My
work was not as difficult, nothing like as difficult, as the bulk

of the Panama work.

I will not have time to speak of the other methods; screening,

also mosquito control, has been used where control of produc-

tion was impracticable, and has given good results, but less good

than that method.

A demonstration of the third method, that of freeing all men
in a community from malarial parasites, was undertaken last

year by the Rockefeller Foundation in Mississippi. This

work was under the supervision of Drs. Bass, of New
Orleans, and Leathers, the Health Officer of Mississippi. I

understand that it was successful, but do not know any details.
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Quinine immunization has not been tried out scientifically on

a large scale in the United States. Except the work in Bolivar

County alluded to, no work for the control of malaria on a large

scale has been done in the United States. Under our political

organization the United States cannot do work of this kind ex-

cept as a demonstration. Demonstrations we have done. Our
aim' has been to show communities

:

(1) That control of malaria is feasible.

(2) That control of malaria is profitable.

(3) And, finally, how to control malaria.

When the above is known and really believed they will go to

work, each unit for itself, and the problem of malaria control

will be in the way of solution.

Quite a number of demonstrations have been made the past

three years. The U. S. Public Health Service makes the malarial

survey, plans the work in detail, and supervises it as much as is

necessary and possible. The communities mainly bear their own
expense, the industrial companies in them being the main factor

in this. One State, Virginia, has helped finance demonstrations

in her bounds, at Wilson and Emporia. No other State has, so

far as I know, done so. The Rockefeller Foundation, through

the International Health Commission, has financed two in Arkan-

sas. They have all been successful, eminently so, and not costly.

They were made to demonstrate the value o:^ anti-mosquito work

for the control of malaria in the United States; and, if I am a

judge, they have demonstrated it.

The advantage of a demonstration in a community is that,

if it be a real success, it induces other neighboring communities

to do likewise, and may lead to a very considerable amount of

malaria control work. No community ever abandoned it when

once it had felt its benefits.

In addition tO' the demonstrations spoken of, we have visited

many places as consultants, so to speak, making malarial sur-

veys—to get a line on the condition of the community and what

is needed—^then giving advice and drawing up plans for the

control of mal^^ria, but without following it enough to call it a

demonstration Some of these communities do good work

;
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some do nothing. We have, however, pretty well learned now
from which communities results can be obtained, and don't lose

much time on the others. We did not know at first.

Some of these consultations have been in connection with

rather extensive drainage projects, so as to control malaria as

much as possible while rendering the land suitable for agricul-

ture. Some have been in connection with rice culture, a most

difficult problem in some places. Some with people contemplat-

ing the construction of hydro-electric plants, so as to minimize

the amount of malaria—hence damage suits—caused by the re-

sulting pond. This last, too, is a difficult problem sometimes

and involves much work, but is exceedingly important, and I

am sure profitable, from a sanitary standpoint.

There isn't time to tell you of the research work we have done

on this problem ; of the statistics of morbidity we have gathered,

the gathering of which have been a factor in inducing some

States to make malaria a reportable disease; of the blood index

work to determine the degree and the nature of the infection of

communities; of the problems which have come up from time

to time the solution of which was necessary to progress. I do

not need to tell you, who have worked with mosquitoes, how
many problems of botany, of entomology, of agriculture—yes,

and of geology and meterology—come up in the working out the

control of mosquitoes. We have all these and others, in human

pathology and the action of drugs in man and on parasites in

man, because the control of mosquitoes is only one of the methods

of controlling malaria. Yet I think I must mention the determi-

nation of Mitzmain, of this Service, that the parasites of malaria

did not live through winter in the mosquitoes which hibernate in

central Mississippi. This determination rendered logical the de-

monstration undertaken by the Rockefellers in that State which

otherwise has been illogical. That all three of the common
varieties of Anopheles in the east of the United States were

infected with and can convey malaria has been shown by King,

of the Entomological Bureau, and Mitzmain—a most important

thing, and one which we did not know before.
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A study of the effects of large bodies of impounded water on

the production of malaria has been carried on for the past three

years. Valuable data have been secured and methods of min-

imizing this effect when it exists have been worked out and

applied.

Nor is there time to more than allude to what has been done

to spread a knowledge of malaria and of its control among the

* people. Much has been done in, this line by bulletins, leaflets,

lectures, lantern slides, exhibits, etc., and it is bearing some fruit.

I pin my faith, however, on two educational methods: (ij

Teaching the basic facts of malaria conveyance and control in

the schools of the malario-us districts, so that the children may
grow up with definite and correct knowledge on this subject;

and (2) the demonstration of malaria control. For the adult

population there is no method of equal educational value. The

teaching I speak of is being quite generally done in the malarious

districts, and of the demonstrations I have already spoken.

As an educational means the various bulletins issued by the

Public Health Service and the State are of value. Some of those

on screening, oiling, draining, etc., for malaria control are really

handbooks for one undertaking to do these things, which are

by no means so simple as they may seem, and should be very

valuable.

President Darnai^i^—We have with us this evening another

guest of international reputation, a man whom we will look to

as being the last word in entomology. In introducing him I

wish to say that we are in need of guidance in the matter of

adding the work of fly control to the list of duties now performed

by the County Mosquito Extermination Commissions. There

exists among us a wide divergence of opinion as to the wisdom

of such a course, and we hope that the next speaker will add to

the data we already have bearing on this subject.

It gives me^great pleasure to introduce Dr. I^. O. Howard,

Chief of the Bureau of Entomology of the United States De-

partment of Agriculture.

Dr. ly. O. Howard—Mr. Chairman, ladies and gentlemen

:

I think it would be very unwise indeed for the State of New
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Jersey to modify the present excellent mosquito law by attempt-

ing to include house fly control. The problem of house fly con-

trol is entirely different in that it is not concerned with the ex-

termination of far-flying species. It is more like the problem

of mosquito control in inland States. It would be absurd to pass

a law designed to control mosquitoes in inland States, for the

reason that the mosquito pest is not a State-wide problem under

such conditions, and the same reason applies tO' the house fly

problem in the State of New Jersey.

While the house fly breeds principally in manure, it also breeds

in all sorts of filth. The practice of measures of good sanitation

will bring it under control. Box privies must be eliminated ; all

garbage regularly and promptly removed. Horse manure must

be regularly removed and spread on the land in such a thin

layer as will promptly dry out. Bulletins covering the various

phases of house fly control are issued at Washington, and may
be had for the asking. In view of these conditions it would

seemi unnecessary for me to attempt to cover the details in the

course of this talk.

I wish to say that it has been a great pleasure to meet with

you again. I have made it a point to attend every meeting of

this Association from the beginning, and hope tO' continue to do

so in the future. I have a few slides that may be of interest

to you, which will now be thrown on the screen.

President Darnali,—The next speaker whom I shall intro-

duce needs no introduction, he is so' well known to us all and

he is so well known all over the State. It may be said he has

a good many things besides mosquitoes, however, to contend

with, for he is the Director of the Agricultural Experiment

Station at New Brunswick.

I take great pleasure in introducing Dr. Jacob G. Lipman.
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The Ag^ricultural Utilization of the Salt Marsh.

BY JACOB G. I^IPMAN^ PH.D., DIRE:CT0R OF THE: NEW JERSEY

AGRICULTURAI, EXPERIMENT STATIONS.

Land reclamation, a subject of growing interest in this State,

is as old as civilization itself. For this reason it might be worth

while to consider briefly the remarkable reclamation work which

has been accomplished by agricultural peoples in Asia and Europe

in their struggle for food.

In China, for instance, there are many millions of acres of

land created by the silt carried down by the great streams within

historic times. Cities once located on the seaboard have been,

as it were, gradually moved inland until some of the towns are

now as many as twenty-five or thirty miles away from the coast.

That distance represents a tremendous acreage of dry land built

up by silt carried by the great streams. This land is, of course,

flat and but little above the level of the sea. Nevertheless, its

fine texture and high content of plant food make it very fertile.

The people of China, with infinite patience, have been struggling

to grow crops and to provide food for a large population on

land which the seas and the streams have been building in the

space of centuries.

There are striking instances of land reclamation in Europe.

For instance, about 300,000 acres of land in the fens of Lincoln-

shire, England, have been made arable by diking and pumping.

Similarly, the polder or reclaimed marsh lands in Holland be-

came available after five to eighteen feet of water had been

removed by pumping over the dikes, and carried by the river

to sea. The Harlem Zee, whose reclamation was completed

in 1852 after continuous pumping of thirty-nine months, has an

area of 41,000 acres, and supports now a population of some-

thing over 20,000. More recently the government of Holland

authorized the reclamation of a portion of the Zuider Zee, com-

prising in all about one million acres. The proposed work is to

be completed in thirty-three years. It involves the expenditure

of $130,000,000; it anticipates an annual income of $28,000,000,
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and is to provide homes for 300,000 people. All of this is

founded on faith and courage, for the hunger for land and food

is driving the people of the Old World tO' create land and to

increase the supply of food.

But there is no need to go to the Old World for examples of

land reclamation. In the State of Louisiana there are probably

16,000 square miles of territory which are swamp land out of a

total of about 45,000 square miles. In other words, in the State

of Louisiana alone there is an area of twice the size of New
Jersey which is potentially fertile, but which can be made valu-

abfe only after the surplus of water is removed. In the same

manner the bottom lands of the Illinois River and the Mississippi

River offer striking examples of reclamation by pumping, involv-

ing about 240,000 acres in the valley of the Illinois River and at

least as much again in the valley of the Mississippi.

Reclamation projects are no longer experiments. They show

that at an initial outlay of $30 per acre, or less, and a mainte-

nance cost of 80 cents to $1 or $1.20 per acre, very fertile land

may be made to supply large quantities of foodstuffs. Hence it

is quite proper for us in New Jersey, living so near as we do' to

the large consuming centers of the United States, to think of

the possibilities of adding to the supply of food for these mar-

kets. There are in New Jersey nearly 300,000 acres, of tide-

marsh, tO' say nothing of the other swamp areas of the State.

The reclamation of this land would not only create very large

value, but would furnish material for the improvement of the

adjoining upland. There are in several of the counties of South

Jersey nearly 240,000 acres of this tide-marsh. Atlantic, Cape

May and Cumberland have a total of about 155,000, or rather

more than 50,000 acres of tide-marsh land each. Burlington

has about 10,000 acres. O'cean has about 40,000 acres and

Salem about 32,000 acres. Hence there is a vast domain of

land naturally rich, for all marsh lands are rich in the most ex-

pensive of plant food constituents, nitrogen. The salt-marsh

soil of New Jersey contains, when air-dried, i per cent, or more

of nitrogen as compared with one-tenth per cent, or less of

nitrogen in the upland soils of South Jersey, or as compared
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with less than a quarter of one per cent, in the best of the up-

land soils of northern New Jersey. Here, then, is a great ex-

panse of land rich in plant food and peculiarly suitable for the

production of certain crops which should, for the sake of the

population of this and other States, be made arable.

More than a beginning has been made in the reclamation of

salt-marsh land in New Jersey. There are in Cumberland County

alone about 2,000 acres of land known as diked or banked

meadow ; and there are probably 34,000 acres of marsh land in

the entire State that have been diked or embanked, and some

of those lands are very productive. They are used not only

for the growing of grass and forage crops, but they are used

for the growing of corn, vegetables and berries, particularly

strawberries, and of potatoes to some extent. There is, then,

ample reason for the claim that the salt marshes of New Jersey

are capable, when properly drained, of producing large yields

of crops.

The question of cost would naturally be raised when reclama-

tion of the salt marsh of New Jersey is considered. And as

far as figures are available from various sources, the cost would

not be at all prohibitive. It is safe to state that men of large

means would find it profitable to buy tide marsh land in New
Jersey, to reclaim this land for agricultural purposes, and ulti-

mately to create values of $100^ or $1501, or even $200, per acre

at an expense of $25 or $30 per acre. The extermination of

mosquitoes then would become incidental to' the reclamation of

potentially valuable land for crop production.

Under existing conditions South Jersey is not a cattle country.

A great deal of the milk which is consumed in this State is

brought from beyond the limits of South Jersey, and the dairy

industry there is constantly shrinking. Indeed, it has been

shrinking for years for various economic reasons which it would

be out of place to discuss here. But one may venture to say

that, if the mosquito pest were not an economic factor in South

Jersey, the salt marsh of this portion of the State would be

used extensively for the maintenance of dairy cattle, for the

maintenance of beef cattle, and surely for the maintenance of
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hogs. This is well borne out by the enormous mass of evidence

from the old world as to the value of the marsh land of various

sorts for the production of crops, and particularly for the main-

tenance of meat-producing animals.

There are so-called peat societies in a number of the European

countries, and not only peat societies, but peat experiment

stations. For instance, at Jonkoping, in Sweden, Prof, von

Feilitzen is doing some very interesting and very valuable work

on the agricultural utilization of peat and peat lands. Likewise,

in Germany, Prof. Tacks, of Bremen, is making important in-

vestigations at the Bremen Experiment Station, supported solely

and exclusively for the investigation of peat soils and their uses.

Similar organizations are found in Austria, in Russia and in

other countries.

In some of the experiments which Prof. Tacks has been

carrying on at Bremen, he finds that the best of the marsh land,

the polders of North Germany, will produce per acre 250 to 300

pounds of beef. That is, the cattle grazing on those marshes

will annually yield per acre 250 to 300 pounds of beef. Now
there is no good reason why the same method could not be

"applied successfully to the reclaimed marshes of other lands.

In experiments carried on in Scotland marsh lands had been

treated with various fertilizers. Where basic slag or other

phosphatic fertilizer was employed, the yield of mutton or beef

was found to have increased. Where potash as well as phos-

phatic fertilizer was used, the yield of mutton or beef was in-

creased still further. In the carrying out of these experiments

the land was divided into plots of exactly the same size. Sbme
of these received no fertilizer, while others were given definite

fertilizer treatment, and animals were kept within the enclosure

and grazed. The results show not only that the animals were

properly maintained, but that by top-dressing with commercial

fertilizer the grazing areas can be made to support and maintain

a larger number of animals, and that the individual animal on

fertilized land will yield more pounds of beef or mutton or

pork than the individual animal on unfertilized land.

7 MO
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Now, when we apply the practical experience of the old world,

as well as the experimental evidence accumulated in Europe, to

our own conditions, it becomes evident that we in New Jersey

are neglecting a great opportunity in our failure to utilize the

salt marsh for agricultural purposes. While you, as members

of the New Jersey Mosquito Extermination Association, are

primarily interested in mosquito extermination as a sanitary and

economic problem, it would be well to realize that this problem

may be attacked from the agricultural point of view. The

problem promises a ready solution if that point of view is

emphasized, for the reclaiming of the salt marsh is worth while

for its own sake, to say nothing of the incidental benefits that

mosquito elimination would bring to the entire region.

Much is being said and written at present about the high cost

of living. The man in the city, who is the greatest sufferer

because of the increased cost of foodstuffs, is apt to blame the

farmer, the producer of foodstuffs, for their excessive cost.

Now, there are so many factors that enter intO' the cost of food-

stuffs that it would be idle for me to attempt a discussion at

this time and place. I do wish to point out, however, that the

cost of food is determined in large measure by the labor which

enters into the production O'f that food. The farmers of South

Jersey are planning this coming spring to plant a smaller acerage

of potatoes in spite of the fact that the profits lately made' by

the potato growers of New Jersey were so very satisfactory.

The average grower feels that he is not able to till a larger area

because of the scarcity of labor. He has to compete with the

munitions plants at Penns Grove, where common labor is paid

at the rate O'f $3 or $4 or $5 a day, and he is unable to meet

the competition brought into being by extraordinary industrial

conditions. Farm labor cannot readily earn $3 or $4 or $5

a day. Thus, a part of the higher cost of foodstuffs is

directly attributable to the higher cost of labor and the inability

of the farmer to secure labor at reasonable cost. And yet we

should not forget that since 1856, and between the period of

1856 and 191 5, per capita food production in the United yStates

increased by 30 per cent. The number of males employed in
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agriculture decreased in the same period from 50 per cent, of

the entire male population to 35 per cent., and, in spite of that,

the production per capita has increased, as just stated, by 30

per cent. The American farmer is becoming more efficient as

a producer of food. Now, we may well compare our situation

with conditions in China, where 75 per cent, of all the males

are employed in agriculture, where the struggle for food is

more intense, where individual efficiency is not so great. Labor-

saving machinery and appliances have given the people of the

United States a different measure of efficiency, an efficiency

determined by man power rather than acre yields. The farmer

of America is the most efficient producer of food the world

has ever known, and his future progress will be sound only in

so far as it may be consistent with the conservation of human

effort. You may be surprised to learn that in many localities

where there has been the most education, where there has been

the most extensive introduction of the telephone, of the rural

mail service and improved roads, the population of the rural

districts has shown a tendency to decline. In these localities

the acreage of the average farmer has increased. When he is

not using a gasoline tractor, the American farmer is using three

or four horses where formerly he used one or two horses. There

is a pronounced tendency to make more and more of the time

and the efforts of the individual with the aid of labor-saving

machinery.. In other words, we are not in a position in this

country to change our methods radically. Over large areas

of the United States we are not drifting towards more in-

tensive tillage of the land, but rather toward more extensive

tillage; not the application of larger amounts of labor on a

given area; not hand work, but machine work. There is a

striving for larger returns for the efforts of the individual,

and that often means larger acreage. So that, while farmers

themselves in their conservative way may oppose the increasing

of the tillable area in this country, fearing competition, a sur-

plus of food and a lowering of prices, yet there is no other

logical conclusion, when we study our agricultural history, than

that in the general farming sections of the United States man
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power rather than the acre will continue to be used as the

measure of efficiency. But it must also remain true that in the

eastern States, New Jersey among them, the nearby centers of

consumption, the high price of land, the growing demand for

produce of high quality will force specialization and the adoption

of more intensive methods of cultivation. Indeed, to a great

extent this has already come to pass in our own State. In

discussing the agricultural utiHzation of the tide marshes of

New Jersey, we are reminded that there are 15,000,000 acres

of swamp land in the North Atlantic States, and that there are

3,000,000 acres of swamp land in a single State like Wisconsin.

These countless acres in the country at large are rich in plant

food, and will readily lend themselves to intensive as well as

extensive tillage. For this resaon those of us who will en-

courage the improving of the marsh lands of New Jersey will

not only render a public service, but may find their efforts very

profitable to themselves.

Mosquito extermination would be an incident rather than the

end of this particular enterprise. It is to be hoped that, as

members of the Mosquito Extermination Association of New
Jersey, you will avail yourselves of every opportunity to do

something in a tangible way towards the utilization of the marsh

lands of New Jersey, that the cost of ditching may be reduced,

mosquito extermination encouraged, the acreage of cultivated

land in New Jersey increased, and provision made for maintain-

ing the fertility of the upland by means of the organic matter

provided by the tide marsh.

European agriculture of a hundred years ago was built partly

on the fact that every farmer endeavored to have some meadow-

land, the fertility of which was used for maintaining the pro-

ductive power of the upland ; and a great deal of the European

agriculture of to-day is based on this same fact. The uplands

of southern New Jersey, being sandy or gravelly in character,

are limited in their supply of plant food and require a great deal

of organic matter for their best development. They would gain

much if the tide marshes were reclaimed and the fertility stored

in them were used in the improvement of the adjoining uplands.
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So in all you will agree with me, I hope, that we have in this

small State of ours a very interesting problem, and in this not

only interesting in itself, but economically important in so far

as the populations of our large communities are concerned.

Within the next ten or twenty years there is certain to be notable

development in the direction of land reclamation in New Jersey.

President DarnaIvI.—Before we adjourn, gentlemen, I wish

to make an announcement. In order to get our program through

to-morrow it will be necessary for us to convene at 8:30.

Now, we have still a few minutes left, and I want to intro-

duce to you ladies and gentlemen a man who will have some-

thing very interesting to say, and I think it would pay you a

few minutes longer to hear him on it, because he has a message

from his heart. I want to introduce to you for a very short talk

Mr. Gaskill, who is the Director of the Department of Conserva-

tion and Development of New Jersey.

Mr. Alfred Gaskili.—Dr. Darnall is entirely right when he

says that I have something tO' say by way of a message to this

gathering. It cannot be, unfortunately, any statement of accom-

plishment such as you have heard from those connected with the

active mosquito work in the various counties ; it cannot be a pro-

gram for the development of agricultural lands
;

because, ad-

mirable and important as all that is, in my view it lies still in

the future. This Convention at least is concerned with an im-

mediate problem, one which is pressing hard on the whole people.

And it is a marvel in the sense that there has been so much ac-

complishment along very practical lines.

Now, what I want to say is this : When the Department of

Conservation and Development was created a year and a half

ago the board, after looking about over the work that it was

expected to undertake, found very quickly that one of the big

problems of development in this State was ridding our territory

of the reproach of the mosquito. For, go where you will, Jersey

is famous for mosquitoes if for nothing else. It is perfectly

clear from what has been said here that the elimination or con-

trol, if you will, of this pest is an absolute condition precedent

to the development and extension of all sorts of interests in this
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tight little State of ours, or the increase of our resources in many
directions ; and that until we shall be able to announce to the

world, not only that New Jersey has no more mosquitoes than

any other State, but that New Jersey has got less, shall we be

able to take advantage of the positive unsurpassed advantages

that do lie within the borders.

All these things have been referred to in one way or another

during the course of the day. Let me remind you^—I think I

have spoken of it before—in respect to markets and to civilized

population of the earth. There can be no question, then, of an

outlet for all that can be produced, whether they are produced

from the marsh lands reclaimed or from the marsh lands de-

veloped. Here along the coast we have, as has been pointed out,

an incomparable playground; and I know it for a fact that the

people of the interior, as many as do come here, that thousands

of the people of the interior are absolutely deterred from com-

ing here from the stories that they hear about the mosquitoes.

We have heard how much conditions in our suburban section

have been improved. We begin to suspect something of what

may lie behind in the way of bringing up that home territory

around the larger cities of New York and Philadelphia to those

who want to get a little further out. They, too, are concerned,

particularly in the northern section, about this mosquito problem.

I therefore feel like saying that while these other things are

important I do not feel that they press quite as this one, of being

sure that we will clear the channel—I am a forester, you know,

and in the woods, in the North Woods at least, it is the practice

to take the timber out by dragging through to the streams in the

spring. Now, to facilitate that, it is the usual rule to clear the

streams of obstructions, so that when the water comes down with

the melting of the snow the thing all goes out with a rush. I

would like to apply that somewhat to this. I feel a little bit as

if the time was hardly here to develop more farm land, for we

know that immediately behind the marshes lie almost a million

acres of undeveloped upland which, for a generation at least,

has got but a fraction of the sales value that any reclaimed land

must bear. But let that all go. The part of the Department of
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Conservation in this matter is a little unusual. It has no im-

mediate and direct interest in undertaking the work that is pro-

posed here on its own behalf. It finds the counties actively

engaged, it finds the experiment stations and the State Entomolo-

gist ably directing the line of work which is producing results

;

but it finds all these agencies more or less hampered by a lack

of co-ordination, by gaps due to failure of this county or that

county to take up the work or to find the funds, or for what

reason you will. It finds above all that, contrary to the almost

universal rule, the State is paying about five per cent, of the cost

and the local counties paying ninety-five per cent, of the cost.

Now, take in a situation where the State itself, the people gen-

erally, are so largely concerned, that is not a fair situation; and

our board has reached the conclusion that it is high time the

State should take up this question ; take it up, I mean, in a very

practical way and provide the money support to carry the work

of salt-marsh mosquito icontrol to a conclusion within a definite,

measurable time. To put it squarely, from the best information

that we have been able to get it is apparently within reason to

expect the State of New Jersey to clean up the salt marshes

within five years.

The cost is small, when you come to think of it, about $750,-

000—$150,000 a year for five years—will, if any of us are right

in our outlook, return to the State in increased land values, in

increased population, in greater productivity of its soils, in better

repnte, in innumerable ways that you all can think of, returns

by ten and a hundred-fold on its outlay.

Now, the sum of all I have to say is this : you have an organ-

ization in the State government which is positively, definitely

committed to this proposition. I do not know that we can carry

it through. We are new, we are inexperienced, and the State is

poor, or thinks it is. But if the counties of this State can pay

out every year, as they are now doing, upwards of $200,000 to

carry on this mosquito work, I do not believe I am. missing much
when I say that if Jersey does not start in with a pretty good

proportion of that amount this year she will do it next year, and

if she doesn't do it next year it will come not long after. At any

rate, I can assure you most positively that there is and there
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is going to be some sort of a force ready to back up and ex-

tend the work that has been done and is still being done locally

in the direction of mosquito control, and on behalf of all that

lies behind it.

The meeting adjourned till Friday morning, January 26, 191 7,

at 8:30 A. M.

FRIDAY MORNING SESSION.

AT1.ANT1C City, N. J., January 26, 1917.

The meeting was called to order at 8:30 A. M. by President

Darnall.

President Darnai^l—Gentlemen, this is a business meeting.

Mr. Secretary, have you an order of business ?

According to the Secretary, the first proposition we will take

up is a resolution with regard to the change of Constitution.

Mr. Robert F. EngIvE—Mr. President, it seems very desir-

able that we should enlarge the Executive Committee in order

to retain our retiring Presidents in a position where their ex-

perience may be of most value to the Association.

In the Constitution we read : "There shall also' be an Execu-

tive Committee composed of the officers ex officio and four mem-
bers selected at large. These persons shall be elected annually

at the regular annual meeting or convention of the Association."

I offer the following amendment

:

I move to amend the Constitution of this Association by in-

serting in the fourth line of Article 3, after the words "ex

officio," the folloiwling:

"The past Presidents of this Association for the first and

second years after the completion of their terms."

President DarnaIvI^—^Is there a second to this motion ?

Mr. Rider—I second the motion.
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President Darnall—Any discussion of this measure? If

not, are you ready for the question? All in favor of the amend-

ment as read please say ''aye"
;
opposed "no." It is so ordered.

President Darnai^i,—Reports of officers. I guess that means

the Secretary and Treasurer.

Report of the Secretary.

The Secretary has edited and partially distributed the Pro-

ceedings of the Third Annual Meeting. Fifty copies were sent

to each Commission assessed at the higher rate, and twenty-five

to each assessed at the lower rate. One copy was sent to each

member of this Association. This has involved the distribution

of 722 copies, leaving 278 on hand. It is planned to distribute

copies to the principal libraries of the State, to the principal ento-

mologists and other persons especially interested in this country

and other parts of the world.

It may be of interest to know the status of the proceedings

of the first and second annual meetings. In both cases five hunh

dred copies were printed. Four hundred and s-eventy-three

(473) of the first copies have been distributed, leaving twenty-

seven on hand. Four hundred and sixty-five (465) copies of the

second have been distributed, leaving thirty-five on hand.

In the capacity of entomologist of the New Jersey Agricul-

tural Experiment Station your Secretary has published and

distributed twenty-two weekly issues of ''The Mosquito Ex-

terminator," a paper which is devoted to the interests of mos-

quito extermination work, and which endeavors to place before

the persons interested all facts relative to the work which seemed

to have real value. At the outset the mailing list of this publica-

tion was 254, it being sent to the members of the Association

only, and at the close of the present season the mailing list had

reached 453, the increase being due to increased membership in

the Association and to the inclusion of the Boards of Health in

the counties where active mosquito work was being carried on.

In preparing for the present meeting 600 invitations, accom-

panied by tentative programs, were s^nt to the Boards of Health,
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the Chambers of Commerce, Boards of Freeholders, civic organ-

izations, women's clubs, improvement leagues and such other

organizations as were suggested by the various county mosquito

commissions. In the replies received from the organizations

invited to participate there was evident a general approval of

the work in which we are engaged and a sincere regret, if a

representative could not be sent, that it was not practicable to do

so. The nature of the invitation is as follows:

New Brunswick, N. J., December 27, 1916.

Dear ,Sir—The Fourth Annual Meeting of the New Jersey Mosquito

Extermination Association will be held at Atlantic City, on Thursday and

Friday, the 25th and 26th of January, 1917. An excellent program has

been prepared, and, it is hoped that we may have the attendance of as many
delegates from organizations as possdble. Your organization is cordially

invited to send a representative to attend these sessions and to learn what

is being , done in the way of mosquito extermination in this State, other

States of this country, and other parts of the world. A copy of the pro-

gram' is included in order that you may see the nature of the meetings.

The Executive Committee of the Association will welcome any individual

member of your organization at the meetings.

Hoping . that you may see your way clear toward sending a delegate,

I am,

Very truly yours,

,
Secretary.

P. S.—Notification of action will greatly oblige.

On the 17th of this month invitations, accompanied by the

final program, were forwarded to 1,450 individuals, including

the entire membership of this Association, persons specified by

the various mosquito commissions, members of the Legislature,

State officials whom we thought to be interested, members of the

State Board of Health, members of the Fish and Game Com-

mission, members of the Board of Education and County S'uper-

intendents of Schools. In addition, three hundred copies of the

program were furnished to the Atlantic County Commission for

local distribution. Thirty copies were furnished to the Ocean

County Commission for the same purpose and fifteen copies

were sent to the Bergen County Commission.

The Secretary has carried on the correspondence necessary to

the preparation of the program for the present sessions.
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activity of the Membership Committee, the membership of the

Association has been increased during the present year by 959,

making a total of 1,223 members.

Pre^sidEnt DarnaIvI.—What is your pleasure in regard to

this report, gentlemen?

Mr. Hunt—I move it be received.

Mr. Rider—I second the motion.

President Darnai^i.—It has been moved and seconded that

the report be received. All in favor please say "aye"
;
opposed

"no." It is so ordered.

The report of the Treasurer is now due.

Report of the Treasurer.

RECEIVED.

Balance October i, 1915, $49 27

191 6.

Mar. 16. Cape May
.
County, 50 00

" " Hudson County, 75 00
" " Passaic County, 50 00
" 17. Union County, 75 00
" 31. Essex County, 50 00

Essex County by payment. to Mr. Forker, 25 00

April 10. Atlantic County, 75 00
" 29. Bergen County, 75 00

May 25. Ocean County, 50 00

1917.

Jan. 12. Monmouth County, 50 00

$624 27

EXPENDED.
,

191 6.

Mar. 30. To Eugene Forker, to complete payment for

publicity work, third convention, $75 00
" 31. To MacCrellish & Quigley, for printing second

proceedings, 128 75

June 16, To Modern Printing Co., for printing pro-

grams, etc., third convention, 13 50
" 17. To Myrose and Littlefield, for reprinting third

convention, 96 25
" 19. To L. Flanagin, for typing revised copy of pro-

ceedings, third convention, 21 00
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Oct. 24, To stamps, $16 00

Nov. 2. To J. Heidingsfeld Co., for printing list of

errata, 4 50

Dec. 26. To stamps, 10 00

1917.

Jan. 4. To J. Heidingsfeld Co., for printing circular

letters and tentative programs, 10 00
" 18. To stamps, 20 00

395 00

Cash Balance, $229 27

Money due

—

191 5 Assessment of Bergen County, SO 00

1916 Assessment of Middlesex County, 50 00

Total funds, $329 27

^
BII.I,S PAYABI,^.

To MacCrellish & Quigley Co., for proceedings of third

annual meeting, $249 94
To T. J. Headlee, to repay receipted expenditures, 12 10

To J. Heidingsfeld, for printing 2,000 letters of invitation

and programs, 24 25

To W. R. Reed, for envelopes, 5 30

291 59

Final balance, $37 68

Mr. RidKr—I move the Treasurer's report be received.

Dr. Hunt—I second the motion.

President Darnall—Mr. Rider moves that the Treasurer's

report be received ; Dr. Hunt seconding the motion. Any dis-

cussion of the report? If not, all in favor say "aye"; opposed

"no." It is so ordered.

That finishes the reports of officers, I believe. The report of

the Executive Committee follows.

Report of Executive Committee

The Executive Committee of this Association has held two

meetings ; the first on July 8th, at Beach Haven, and the second

on December 8th, at Lakewood.
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Minutes of the Meeting of the B^ecutive Committee of the New
Jersey Mosquito Bxtermination Association held at Beach

Havien, July ^8th, ipid.

The meeting was called to order by the President, Dr. William

Edgar Darnall, at 8:30 P. M., in the residence of Mr. R. F.

Engle. The following members were present: Dr. Wm. E.

Darnall, Atlantic City; Mr. R. F. Engle, Beach Haven; Dr.

Ralph H. Hunt, East Orange; Dr. H. H. Brinkerhoff, Jersey

City; M*r. Joseph Camp, Pierces, and Dr. Thomas J. Headlee,

New Brunswick. Mr. Ira Barrows, of Sea Bright, and Mr. Wm.
C. Hope, of Roselle, were unable to attend. By special invitation

the Director of the New Jersey Experiment Station, Dr. Jacob

G. Lipman, was present.

The Treasurer presented a report in which he showed that

Atlantic, Bergen, Cape May, Essex, Hludson, Ocean, Passaic and

Union Counties had paid their pro rata share, and that S500 in

total has been collected. He also showed that Bergen had not

paid the 191 5 assessment of $50, and that neither Monmouth

nor Middlesex had paid their assessment, and that there was

still $150 more to be collected. Bills had been paid to the amount

of $334.50, settling all accounts. This gave the Association

cash in hand the sum. of $166.50. This, when taken with the

moneys due, should give the sum of $316.50. Out of this sum

is still to be paid the cost of printing the proceedings of the

third annual meeting and such preliminary expenses as are

necessary tO' the fourth annual meeting of the Association.

By motion, the Secretary was directed to proceed with the

printing of the proceedings and to include all cuts that in his

judgment were practicable, and the Treasurer was, at the same

time, authorized to pay for same.

Mr. Gaskill's proposed circular, to be issued from the Depart-

ment of Conservation and Development, was considered in detail

and warmly approved. This led to a consideration of a plan for

bringing about the completion of the salt-marsh drainage.

The question of increasing the membership of the Association

was then considered, and the chairman was authorized to appoint
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a committee of three to draft and put into execution a scheme

which would lead to a large increase in the membership of the

Association.

The need of education and publicity was then considered,

and the President was authorized to appoint a publicity com-

mittee of three members, to work out a broad plan for this side

of the mosquito work, and it was included in the motion that

this committee should have the power to put the plan into execu-

tion. It was suggested that this committee should secure, if

possible, some special writer of repute to prepare an article on

the mosquito work of the State as a whole. It was thought

that the securing of such a writer should be practicable without

any considerable expense, because the matter used was of great

general interest. It was also' thought that a new moving picture

reel of the mosquito work in New Jersey should be arranged for,

and that in view of the popular interest in this subject it should

b€ possible to have this reel made at little or no expense to the

Association.

The question of the next annual meeting was then considered,

and after extended discussion it was decided to hold it in Atlantic

City, on the 25th and 26th days of January, 19 17. The Chal-

fonte Hotel was the one apparently favored by the membership

of the committee.

By motion, the chairman was authorized to appoint a com-

mittee on arrangements. The thought was expressed that the

headquarters of the Association would not necessarily mean

that all persons attending the sessions should stay at that hotel,

but that lower or higher priced quarters might be secured else-

where. It was the further thought that the committee on

arrangements should meet the delegates and direct them to the

sort of quarters which they wished to use.

After a considerable amount of discussion as to the best way

of handling the program' and legislative matters, it was decided

that the Executive Committee should act as a program com-

mittee and as a legislative comm.ittee. The Secretary was in-

structed to prepare a tentative program and have it ready for

the next meeting of the committee. It was suggested that the
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program should include Dr. Haven Emerson, Commissioner of

Public Health of New York City, Mr. Le Prince, Dr. Bass,

Dr. Blue and Dr. Howard. It was suggested that the papers

of these special persons be not limited, but that all other papers

have a time limit.

The question of ''The Mosquito Exterminator" was then con-

sidered. It was the sense of the meeting that this sheet should

be made a matter of news covering everything of interest to the

mosquito extermination work in the State. It was suggested

that in addition to the present mailing list, it should be sent

to the Inter-State Anti-Mosquito Committee, to the persons at

Washington, D. C, interested in mosquito work, and to the

health officers of the State.

By motion the meeting was adjourned to convene again at

the call of the chair.

Minutes of the Meeting of the Executive Committee of the New
Jersey Mosquito Extermination Association held at Laurel-

in^the-Pines^ Lakewood, N. J., on the Evening of Decem-

ber 8th, ipi6.

The meeting was called to order at 6:15 P. M. by the Presi-

dent, Dr. Wm. Edgar Darnall. Dr. H. H. Brinkerhoff, of

Jersey City; Dr. Wm. Edgar Darnall, of Atlantic City; Mr.

Robert F. Engle, of Beach Haven; Dr. Thomas J. Headlee, of

New Brunswick, and Dr. Ralph H. Hunt, of East Orange, were

present. Mr. Ira Barrows, of Seabright; Mr. Joseph Camp, of

Pierces, and Mr. Wm. C. Hope, of Roselle, were unable to be

present.

The minutes of the last meeting were called for and approved

as read. Under reports of committees, a report of the Member-

ship Committee and a report of the Publicity Committee were

read and considered.

The question of the program for the next annual meeting was

then taken up and a tentative program agreed upon.

Then arose a question as to the date and place of meeting.

The date was called into question because the Chalfonte had

another convention beginning its sessions on the 26th of Janu-
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ary, and because the sessions of the State Department of Agri-

culture come on the 24th, 25th and 26th of that month, neces-

sitating a certain amount of absence of local people. Inasmuch

as W. C. Gorgas, Surgeon-General of the U. S. Army, H. R.

Carter, Assistant Surgeon-General of the Public Health Service,

and Dr. L. O. Howard, Chief of the Bureau of Entomology,

U. S. Department of Agriculture, had agreed to deliver ad-

dresses on the evening of January 25th, it v^as deemed unwise

to change the date, and the Committee on Arrangements was

directed to see whether proper quarters and accommodations

could not be obtained at some hotel other than the Chalfonte.

The question of possible amendment of the present county

mosquito extermination law was then discussed, and the reported

intention 4HBHBHHSHBBSI^^^^ effect a change

considered. It was the sense of the committee that the work had

gone forward in such a fashion that no change in the law was

necessary or advisable, and it was decided in case an effort was

made to change the law that the same should be discouraged

by every proper means.

The question of the advisability of introducing a law for the

purpose of empowering mosquito commissions to take up the

problem of fly control was then gone into and discussed at

length. It was apparently the sense of the committee that the

effort of putting the mosquito extermination work ^n a satis-

factory basis was not yet sufficiently complete to justify the

commissions in taking up another large problem, such as fly

control is sure to prove.

The meeting adjourned at 8:15 P. M.

Pre:sidEnt DarnaIvIv—What shall we do with this report,

gentlemen ?

Mr. RidKr—I move the report be received.

Mr. Dobbins—I second the motion.

President Darnai^Iv—Is there any discussion of the report?

If not, all in favor say ''aye"
;
opposed "no." It is so ordered.

The next committee report is the Committee on Membership,

Dr. Hunt.
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Dr. Hunt—It was felt at the meeting of the Executive Com-

mittee that in the interest of the public and the need of pub^

hcity, it would be well to extend the membership of the society

as largely and in as general a way as possible; and the Chair

appointed a committee with that end in view. The committee

has not accomplished as much as it might have done had it gone

at the thing- in perhaps a more spirited way, but I will say from

the figures that there has been a considerable increase and in the

coming year we may extend it considerably more.

Report of Membership Committee.

On November 6th the Membership Committee came together

at the home of the chairman for the purpose of considering what

might be done in the way of increasing the membership of the

Association. O'wing to illness, Mr. A. J. Rider was unable to

attend. It was decided to send a form of return post card to

each of the active mosquito commissions of the State, with the

suggestion that the same be issued as a basis for making up a

communication to be sent tO' one thousand or less of the promi-

nent citizens, inviting them to sustain a closer relation to the

miosquito extermination work by becoming members of the

State Association. On one side of the return card came, of

course, the name and address of the person tO' whom it was to

be sent, while on the reverse side was the following statement:

The Mosquito Must Go.

Dear Sir or Madam :

The anti-mosquito work now going on in and other

counties in New Jersey has reached a point where those in

charge believe you can materially help in making New Jersey a

"mosquitoless State" by becoming a member of the New Jersey

Mosquito Extermination Association, and thus lending your

moral support to the cause.

Enrollment constitutes membership. Neither dues nor assess-

ments are required. We want 10,000 members.

Very truly yours,

Ralph H. Hunt, M.D., East Orange, N. J.,

A. J. Rider, Hammonton, N. J.,

T. J. Headi.ee, Ph.D., New Brunswick, N. J.,

Committee on Membership.

8 MO



114

On the address side of the return section of the card was

placed the name and address of the Secretary of the Association,

and on the reverse side the following statement:

Committee on Membership of the N. J. Mosquito Bxtermination

Association.

Genti^eme^n :

I hereby apply for membership in the New Jersey Mosquito

Extermination Association.

Name
Address

It was thought that each Commission should use this form as

a basis and modify it as it saw fit before sending it out, and that

each commission should bear the expense incident thereto.

The resulting increase in membership amounts to 959, distrib-

uted as follows

:

Atlantic County, 105

Bergen County, 112

Essex County, 171

Hudson County, 301

Mercer County, I

Middlesex County, i

Monmouth County, 49

Passaic County, 67

Union County, 152

You will see that Hudson County has easily attained the best

results in the membership campaign.

R. H. Hunt, Chairman^

A. J. Rider,

T. J. Headi^ek,

Membership Committee.

President Darnai^i,—^You have heard this report, gentle-

men. AVhat is your pleasure?

Mr. EngeE—I move it be received and filed.

Mr. Dobbins—I second the motion.

President Darnaee—It has been moved and seconded that

the report of the Membership Committee be received and filed.

All in favor say "aye"
;
opposed "no." It is so ordered.
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Mr. Engi^e;^—Mr. President, in connection with that memr

bership, it seems to me that the way that memberships are best

obtained is by personal contact. Those of us who are here and

enthusiastic about this Association are talking a good deal about

it to everybody we meet, and it seems to me if we had blanks

made out and printed for that purpose, an application for mem-

bership, and we always had them with us, on thin paper, to

carry them in our pocketbook or something of that kind, very

frequently we could enroll a name and send it in to the Secre-

tary and have it put on the list. I think in that connection each

one of us can become a rooter for the Association and build the

membership up faster than in any other way.

President Darnai.1.—I think that is a very good idea.

Mr. SiyATKR—^That is just exactly what has been done in

Hudson, and that is the reason we have 301 members.

Pre^side^nt Darnali^—Is there any motion before the house?

Pre:side:nt Darnai,!,—It might be just as well, if there is

no motion before the house, to have this referred to the Mem-
bership Committee for consideration and action, if they deem

necessary, after working it out. So if there is no objection it

will be referred to the Membership Committee.

The next committee to report is the Publicity Committee, Mr.

Engle.

Report of Publicity Committee.

Mr. Engine:—The Publicity Committee is able to report the

publication of the "New Jersey Mosquitoless," which it believes

to be the best short publication that has been issued on the

mosquito problem anywhere. Each member of the Association

has been furnished with a copy and knows the nature of the

publication.

A large amount of publicity work was done during the fall, the

best piece of which seemed to follow a general inspection of the

salt marsh and fresh water work in the counties of Passaic, Ber-

gen, Hudson, Essex and Union, in which commissioners, private

citizens, representatives of the New York Board of Health, in-
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eluding the Commissioner, Dr. Haven Emerson, and newspaper

representatives took part. The Newark Bvening News pub-

lished a very good article. The New York Times and the New
York Sun each published a half column notice and discussion of

the trip. Following- this; a special reporter of the New York

Journal came over to New Jersey and obtained direct information

which led to the publication of an excellent article on the work

as a whole.

The Publicity Committee has to report a failure to have a

mosquito film prepared and a failure tO' get an article in the

Saturday Evening Post. It is, however, able to report that the

Publicity Agent of the Department of Conservation and Develop-

ment, Mr. Edward Stover, Jr., has taken over the salt-marsh

work of the State and expects to prepare a series of magazine

articles on it.

Through the activity of Dr. Darnall, the co-operation of Mr.

Kerr, publicity agent for the Traymore Hotel, was secured.

The Secretary collected in so far as possible a brief resume

of several papers to be presented before the Association and

placed them in Mr. Kerr's hands in order that stories might be

prepared for the press. Some of the more important papers

were excerpted and sent to the press from New Brunswick, where

the Secretary had the co-operation of a newspaper man. Mr.

Kerr said last night that if they printed everything that the

boys sent out yesterday afternoon they would be able to print

nothing else. We feel that the Publicity Committee, in spite of

failures in certain directions, has during the past year done far

better than ever before.

R. F. Engle,

Ai^i^RED CaskILL,

T. J. Headlee,

Pithlicity Committee.

President Darnall—What is your pleasure, gentlemen, in

regard to this report?

Mr. EnglE—I move that the report be accepted and filed.

Mr. Leslie—I second the motion.
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President Darnai.l—All in favor of the motioin please say

"aye"
;
opposed ''no." It is so ordered.

Next is the report of the Auditing Comniittee. Is Mr. Van

Note present?

Secretary Headi.EE—Mr. Van Note is not present.

President Darnai^i.—Is Dr. Brinkerhoif present?

Report of the Auditing Committee.

We, the undersigned, appointed a committee to audit the

receipts and expenditures of the New Jersey Mosquito Exter-

mination Association for the year 19 16- 191 7, have examined

same and find them correct.

H. G. Van Note,

H. H. BrinkErho^^,

Auditing Committee.

President Darnali.—What is your pleasure, gentlemen, in

regard to this report?

M'r. Slater—I move it be received and filed.

Mr. DEI.ANEY—I second the motion.

President DarnaIvL—It is moved and seconded that the

report of the Auditing Committee be received and filed. All

in favor say ''aye"; opposed, ''no." It is so ordered.

The next committee to report is the Committee on Resolu-

tions, Mr. Rider.

Mr. Rider—^The Secretary has the report.

Secretary Headlee—The Committee on Resolutions, for

some reason or other, placed upon the Secretary the duty of

reading its report.

Report of Committee on Resolutions.

Your Committee on Resolutions reports to the Fourth Annual

Meeting of the New Jersey Mosquito Extermination Association

on January 26, 1917, that it recommends the following:
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1. Resolved, That we make known to the management of

Hotel T'raymore our appreciation of the manner in which we
have been received and entertained, and also that all employees

of said hotel have extended toward us every possible courtesy.

2. That we appreciate the faithful and able efforts put forth

during the past year by our officers and committees, and we are

sure that by reason of their work the cause for which we are

striving has been greatly advanced.

3. That we are enthused by all good reports made to us from

the various counties, and we are thoroughly convinced that we
can practically exterminate the mosquito, and that the State and

the various counties and municipalities are justified in expending

moneys for this object.

4. That in view of the liberal appropriations made for mos-

quito work by counties and municipalities the Association feels

warranted in recommending to the State more liberal appro-

priations. In view of the fact that the completion of the salt-

marsh drainage involves a sum of approximately three-quarters

of a million dollars and that the benefits derived therefrom are

State-wide, the Association feels justified in urging the State

to make this year an appropriation of $ioo,ooO' to supplement

the efforts of the counties and municipalities.

5. That we extend our thanks to Dr. Lipman, Dr. Headlee,

Dr. Howard, Dr. Carter, Mr. Vermeule, Mr. Gaskill and all

others for the active part taken in the meeting.

Respectfully submitted,

A. J. RlDE^R,

WlLUAM DEIvANE^Y,

Gen. He^bi^r Brie^ntnali,,

Committee on Resolutions.

Pre^sidEnt Darnall—What is your pleasure, gentlemen, in

regard to this report?

Mr. Brooks—I move that these resolutions be adopted.

Mr. GiES—I second the motion.
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PrKSidE^nt Darnai,!.—Any discussion of the resolutions?

If not, all in favor of the motion please say "aye"; opposed,

''no." It is so ordered.

The next committee to report is the Committee on Nomina-

tions, Dr. Hunt.

Report of Committee on Nominations.

Dr. Hunt—The Committee on Nominations for the ensuing

year would report their nominations as follows:

For President of the Society for the coming year—Dr. H. H.

Brinkerhoff, of Jersey City.

For First Vice-President—^Robert F. Engle, of Beach Haven.

For Second Vice-President—Walter Hudson, of Passaic

County.

For Secretary-Treasurer—Dr. Thomas J. Headlee, of New
Brunswick.

Members of Executive Committee—Joseph Camp, Pierces;

E. F. Walden, Bergen ; Charles Deshler, Middlesex, and Dr.

Ulric Dahlgren, of Mercer County.

Under the resolution which was adopted this morninig, Dr.

Darnall and myself will serve ex officio for the coming year on

this committee. I think that completes the nominations.

President Darnau.—What will you do with tHis report,

gentlemen ?

M'r. Rider—I move the report be accepted.

Mr, Si^ater—I second the motion.

President Darnai^i,^—It is moved by Mr. Rider, and

seconded, that the report of the committee be received. All in

favor say "aye"
;
opposed, "no." It is so ordered.

Mr. Rider—I move that the Secretary cast the ballot for the

election.

Mr. Dobbins—I second the motion.

President Darnai^l—It is moved by Mr. Rider, and

seconded by Mr. Dobbins, the Secretary cast a ballot for these
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gentlemen as officers for the ensuing year. All in favor say

''aye"
;
opposed, ''no." It is so ordered.

SECRETARY HkadIvEE—The Secretary has cast the ballot.

President Darnai.i.—I therefore declare Dr. H. H. Brinker-

hoif elected as President of the Association, Robert F. Engle

as First Vice-President of the Association, Walter Hudson as

Second Vice-President, Thomas J. Headlee, Secretary-Treas-

urer; E. B. Walden, Charles Deshler, Ulric Dahlgren and

Joseph Camp, members of the Executive Committee.

The next order of business is unfinished business. Is there

any unfinished business? If there is no unfinished business we

will pass on rapidly to new business. Is there any new business

to come before the Association? Do you know of anything

new, Dr. Headlee? If there is no unfinished or new business to

come before the Association, it is now in order to move to

adjourn the business meeting, so that we can take up our regu-

lar morning program.

Secretary Headi.ee—I so move, Mr. President.

Mr. Rider—I second the motion.

President Darnai.1,—Dr. Headlee moves, and Mr. Rider

seconds, that we adjourn the business meeting. All in favor

say "aye'\' opposed, "no." It is so ordered.

Gentlemen, we have a pretty full program this morning, and

it is far from the purpose of the President to limit anybody in

discussion or to cut short discussion. We realize that the dis-

cussion of these papers is sometimes the most valuable part

of them. Many ideas are brought out from discussion from

various members on the floor that are sometimes overlooked

by authors of papers, and really the benefit that comes to us

in all meetings of all kinds comes from discussion. Now, as

our program is pretty full, if you have anything to say, say it,

and let uis not wlaste time by the Chair waiting, on youi to get

up on your feet. The Chair is perfectly willing to give you

all the time you want if you will get up on your feet and start

it going ; but where we waste a minute here, a minute there, and
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a minute somewhere else, that in the aggregate amounts to a

good many minutes, by just looking around and waiting for

somebody to start.

There were three papers left off the program yesterday after-

noon, and I would like to know what the sentiment of the mem-

bers present is in regard to taking those papers up now or going

on with the program as it stands. What would be your idea

about it ? I am willing to entertain a motion either way.

Mr. Rider—Mr. President, I would like to inquire whether

the failure to have the papers was because we did not have the

time or what?

President Darnall—It was because we did not have the

time. We worked right up to six o'clock.

Mr. Rider—^^I would suggest then, that if the gentlemen are

prepared to give the papers, to present them now.

President Darnali,—If it is the consensus of the Associa-

tion I will call for the first paper, "The Essential Steps in

Upland Mosquito Control, in Both City and Counitry," by

David Young, of Paterson, and we will therefore limit these

papers strictly to fifteen minutes.

Essential Steps in Upland Mosquito Control in Both City

and Country.

BY DAVID YOUNG, CHIEI^ INSPECTOR OF THE PASSAIC COUNTY

MOSQUITO EXTERMINATION COMMISSION.

In attempting to describe what are the essential steps in

mosquito control, I hope to be able to make the question more

interesting by basing what I have to say on my practical experi-

ence gained in mosquito work in Passaic County.

The County of Passaic is typical of other counties, having

the usual mosquito breeding places found in inland counties,

consisting of swamps, pools, ponds and brooks, although it has

some peculiar conditions that do not exist in other counties.
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Passaic County has an area of 196 square miles; its length is

about thirty miles and width thirteen miles. It has a popula-

tion of 250i,oooi. Eleven per cent, of the entire area, or less than

one-ninth, has eighty-three per cent, of the population, and con-

tains ninety per cent, of the total ratables. The population in

this area is 11,000 people to the square mile, while in the other

eighty-nine per cent, of the area there are only 170 people to

the square mile.

Where mosquitoes do not present a county-wide problem, and

an appropriation is made insufficient to permit county-wide

work, the problem then resolves itself into the question, "How
can this limited appropriation be expended within a given area

to' give protection from mosquitoes to the greatest number of

people ?"

With an appropriation of $15,000 in 1916, the Passaic County

Mosquito Extermination Commission found it impossible to at-

tempt county-wide mosquito control work. It then decided that

the area of twenty square miles, which included the city of

Paterson, the city of Passaic and the township of Acquackanonk,

these having a combined population of 220,000 was the territory

most likely to show the practicability of local mosquito control.

A survey and inspection of this area showed that in the out-

lying districts of the city of Paterson, the city of Passaic and

township of Acquackanonk, there were 188 pools, swamps and

ponds that would require constant attention during the summer

to prevent or control mosquito breeding. Briefly, the problem

was to investigate conditions and to find the best method of

extermination within the area to be protected. Naturally the

first step in preveniton is to discover the location. The basis of

any campaign against mosquito breeding conditions must be an

accurate knowledge of its prevalence. Among these 188 pools

and swamps in the outlying districts of the above territory, fully

fifty per cent, were artificially created through some public work,

such as the grading of streets, and sewer construction, also the

dumping of city waste, and new places are being formed con-

tinually.
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Of the 1 88 pools and marshes found within the territory

covered by the Passaic County Commission's work, a very small

number of them could be economically drained. The greatest

number were, so situated as to make drainage impossible.

There are just two things that can be done, if in these large

areas breeding is to be controlled—filling or oiling—but filling,

like draining, on account of the cost, can be utilized to only a

limited extent in mosquito control.

The utilization of city waste, in relation to the work of

mosquito control, is am eoonomiic problem of far greater im-

portance than is generally recognized by muincipal authorities.

I believe that co-operation on the part of the city department

having control of the disposal of city wastes, with the Mosquito

Extermination Commission, would produce results highly satis-

factory to all concerned. The unsanitary and unsightly con-

ditions created by the indiscriminate dumping of city waste in

different parts of a city produce conditions that depreciate

property values and make the neighborhood undesirable for

residential purpose. I wish we could in some small way impress

upon the municipal authorities of cities and towns having charge

of the disposal of waste the importance of this economic ques-

tion, and its great bearing on the problem of mosquito exter-

mination, in the filling of the numerous swamps and pools of

stagnant water existing in the outlying districts of cities.

In inland counties, where the appropriation is limited to , an

amount just sufficient for temporary work, the active co-opera-

tion of local boards of health in enforcing ordinances and the

State Sanitary Code is necessary, if any progress is to be made
in mosquito extermination work. Local boards of health are

not only authorized to take this action, but the law makes it

their specific duty to enforce the provisions of the sanitary

code. Fortunately the law is clear upon this point, as is appar-

ent in the reading of Section 6, Chapter i, of the State Sanitary

Code. If local boards of health could be induced to co-operate

and enforce the abatement of breeding places, a great point

would be gained and the reduction of the mosquito annoyance
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would be sufficiently great to make its future control much

easier. But health boards sometimes hesitate to exercise the

authority they have in the matter.

A map showing the location of all important breeding places

within the protected area should be on file in the office of the

Commission, also a record of the owners on whose property

breeding places are located. This information is of the utmost

importance to the man in charge of the work if he expects to

make mosquito extermination successful in his county.

The city problem of mosquito control consists largely of what

may be called unsanitary mosquito conditions, including barrels,

cisterns and cesspools, and other small containers from tomato^

cans to empty beer bottles. Many yards and vacant lots have

a generous litter of tin cans, which increase the possibility of

mosquito annoyance. Where such conditions exist, many people

believe that cleaning up their backyards consists of dumping

their tin cans over the rear fence. It does not make any differ-

ence to Mrs. Mosquito on which side of the fence the can of

w^ater is, all she wants is undisturbed possession for a few days,

then some one is reminded that it does not pay to throw tin

cans over the back fence. When it is considered that even small

quantities of water in these containers may serve for the de-

velopment of innumerable larvse, the importance of its removal

can be realized. The rain barrel problem in cities and suburbs

of cities is one oif the hardest we have to deal with. A close

inspection in those districts where barrels are numerous is the

only way this kind of breeding can be kept under control. A
single barrel is insignificant in itself, but when we find a uni-

form distribution of i,ooO' barrels throughout a city, then it

becomes a part of mosquito work that can not be neglected.

Nature has provided the mosquito with sufficiently numerous

breeding places, but in addition to these, wherever man has

developed a centre of activities he seems to have unconsciously,

but almost invariably, provided more of them, and sometimes

the artificial breeding places are more prolific than the natural

ones. The uncovered rain barrel and tub is part of man's con-

tribution to the conditions that make mosquitO' breeding possible.
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Inspection revealed the fact that we had within our territory

over i,200i cisterns. While the number of them found breeding

was small, those that were abandoned as a water supply were

found in such condition that made ideal iplaces for breeding mo-

squitoes. They are located on property that lacks modern im-

provements and occupied by owners and tenants whose idea of

sanitary conditions would not conform with the State Sanitary

Code.

I have expended considerable time and patience trying to

persuade owners of this class of property to remedy such condi-

tions on their own premises, but nothing less than a complaint

in the Police Court would bring any results.

The following are factors which make a compleie eradication

of mosquito breeding in cities almost unattainable. Lack of

interest and co-operation on the part of the residents, the attitude

of indifference as to conditions surrounding their homes and

places of business is a feature that makes absolute success in this

work almost an impossibility. Street catch-basins are a source

of breeding that cannot be controlled except by temporary oiling.

The breeding in catch-basins generally occurs during periods of

dry weather, and as a rule, at a time when other parts of the work

of extermination are lessened through the drying up of pools

and swamps. It is important that this class of breeding be kept

under control, if, as was found last season, tha^- the species of

A. sylvestris had invaded the catch-basins. This means a broader

distribution of mosquito annoyance, as this particular species

travels much farther than the home-loving pipiens. Small catch-

basins in public parks should not be overlooked during the dry

weather seasons, as breeding in them is apt to cause more public

comment on mosquito annoyance than in other places. Visitors

to our public parks expect to enjoy the pleasure of them without

being annoyed with mosquitoes. Within the area of our beautiful

parks are to be found swamps and stagnant pools that are con-

tinuous mosquito breeders during the summer months. This

feature of *park work does not seem tO' be considered of any im-

portance by those in charge of public parks, neither in the interest

of the visitor to the parks nor to the residents adjoining the park
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property. As an effective driving home of the idea that pleasure

in visiting the parks is not increased by mosquito annoyance

furnished through the negligence of those in charge of them,

the authorities should be made to feel that the public demands

that such conditions be remedied.

The city of Paterson, which is almost surrounded by the P'as-

saic River, and into which all the sewers empty, in 1905 employed

Mr. Allen Hazen, sanitary engineer, who made an investigation

of the sewage problem for the city of Paterson, and computed

that the sewage discharged by the city, in one day, into the Pas-

saic River was 120 gallons per capita. The population at that

time was iii,0OO'; the population at the present time is about

I 30,ooo. O'n the basis of 120 gallons per capita, the total quantity

of sewage discharging into the river at the present time is not

less than 15,000,000 gallons per day. This amiount is increased

to some extent by factory waste.

The increase in the quantity of sewage discharged into the

river with the increase in population, and the drawing off of the

impounded waters for the use of the mills below the dam, together

with the pollution of the remaining fluid, causes it, under the

influence of the summer sun, to become one vast mosquito breed-

ing area.

This has brought about a condition that presents a serious

problem to the Passaic County MosquitO' Extermination Commis-

sion. The gross pollution of the Passaic River with sewage gives

rise to conditions so offensive as to constitute a nuisance from the

Dundee Dam to the Wagaraw Bridge, a distance of nearly five

miles.

The sewage is deposited upon the sides and the bottom of the

water course, forming offensive sludge banks, especially during

the warm weather. Decomposition of organic matter in the

sludge banks provides ideal mosquito breeding places. Dtiring

the summer of 191 6 there were times when mosquito larvae could

be found along the shore line for a mile continuously.

Continual and close inspection, with temporary oiling, were the

only weapons available in this case, and was accomplished by

having two men in a row-boat patrol the five miles of river banks
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once each week. The distance was divided into six sections ; one

section was inspected and tested each day. If breeding was

found at any point, it was sprayed with oil. This method of

control gave good resuUs, but there were times when breeding

became so intensive it almost seemed as if it would get away

from us. Biut eternal vigilance means a mosquito] ess condition.

Some few years ago it was the belief of entomologists that

mosquitoes would not breed in this part of the Passaic River, on

account of its grossly polluted condition, yet in the summer of

191 5, enormous broods of C. pipiens were bred along the shores

of the river, and infested the east side of the City of Paterson to

a great extent. It is interesting to note that during the summer

of 1916 a change had taken place in the species breeding in the

river. The pipiens had disappeared and A. sylvestris was the pre-

dominant species found along the river at all times during the

summer of that year.

In continuing our efforts more power should be given to the

County Mosquito Extermination Commissions to compel prop-

erty owners, if necessary, to abate mosquito breeding places on

their property, instead of having this power vested exclusively in

the Board oi Health. Very often the Boards of Health in the

smaller communities are unwilling, either through lack of interest

or lack oi money, to take any steps, and as a result breeding

places continue unchecked.

Efficiency in the enforcement of ordinances and laws is of

more importance than their enactment.

In trying to demonstrate the practicability of local mosquito

control we meet with a great amount of ignorance on the subject

of mosquito extermination. One of the worst features in

mosquito work is the ridicule heaped upon us, particularly by

a class of citizens who are supposed to be intelligent members

of the community. They condemn mosquitO' extermination work
without making the slightest investigation of the problem, and

without a knowledge of any phase of the work whatever, they

damn it and condemn it as a crude method of robbing the tax-

payer.
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President Darnai^l—The next paper on the program ; I will

call on Mr. Wilbur Walden, "The Essential Steps in Ujpland

Mosquito Control in a Large City."

The Essential Steps in Upland Mosquito Control in a Larg-e

City.

BY WII.BUR WARDEN, DEPUTY CHIEE INSPECTOR QE THE ESSEX

COUNTY MOSQUITO EXTERMINATION COMMISSION.'

There is a grgwing tendency to underestimate the value of

mosquito extermination in the closely populated districts. This

is due in part to the openness of the salt-marsh areas, where one

sees the entire breeding area at once, so to speak, while in the

City of Newark, for instance, the great majority of breeding spots

are isolated and under cover. To be sure, salt-marsh work is of

greater importance because the species which breed on the

marshes distribute themselves widely over the upland, but it

should not be allowed to overshadow the upland fresh-water

work.

City work should be religiously carried out in order that no

places may exist where a brood of pipiens from the edges of the

salt marsh could further their breeding in the city.

It seems to me that of the two problems from the public's

standpoint the pipiens is of the greater importance, due to its

characteristics. While not so great in numbers as the canta^or

and sollicitans, their habit of entering houses through the screens

at the worst possible time of night, namely, sleeping time, makes

them especially obnoxious. To be pestered for two or three

hours by an elusive mosquito when one should be sleeping is far

from being beneficial to the next day's work.

Considering the fact that the presence of two female mosqui-

toes is noticed many times more than the absence of thousands,

it is well to work with the ideal of total abolition O'f all breeding

places in both salt-marsh and populated areas.

It is with this ideal before us that the work of extermination

in the City of Newark has been laid out.
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The entire territory under the deputy chief is divided into

districts, each one of which is under the jurisdiction of a district

or supervising inspector. These in turni contain a number of

sections of one day's inspection each. At the height of the

season when breeding is at its maximum the inspection force

is so enlarged as to have each section inspected once in nine or

ten days. Thus, if a district contained forty-five sections and

each one was to be inspected in nine days, the district inspector

would have five assistant inspectors to do the work of his terri-

tory.

In inspection work of this sort, however, certain sections are

of such a nature that a nine-day inspection would be superfluous.

The better class of residential sections should have to be regu-

larly inspected but four or five times in a season. I have in mind

some sections in Newark that had no violations for the entire

season of 1916.

Then, too, in the section which contains our own office in

Newark there are but two or three yards that could be inspected.

The entire spq^ce is taken up with buildings.

The work in a city is composed largely of simple house-to-

house inspection, although in the outlying sections drainage work

has to be done.

At the end of each day each assistant inspector hands to his

district inspector a card for each violation that he has found,

with remarks as to what he has done or advises to be done.

With this information given him the district inspector compiles

monthly reports which are used later in tabulating yearly sta-

tistics.

Oiling is done by the assistant inspector under the supervision

of the district inspector, who is furnished with some means of

transportation of oil. Either motorcycles with side-vans or Ford

trucks will be tried this coming season in Essex County.

This is, in brief, the system of inspection in Newark. My
time for this paper is so short that any further explanation is

impossible. I will gladly answer any questions privately.

9 MO
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The proiblems of exterminationi in a large city are varied,

numerous and interesting. I will now take some of the more

important and try to illustrate with the lantern what was said

in my opening paragraph.

The garbage dumps problem is a most perplexing one. Were
the M'osquito Commission in full control the matter would soon

be settled. I call attention to the picture on the screen (fig. ii).

You will notice that wherever garbage is dumped you will natur-

ally find receptacles of all sizes, shapes and descriptions. If there

is a large pool of water formed, the pollution is so great that

pipiens breeding is hastened. Each receptacle capable of holding

water has to be attended to. This particular dump is such a

prolific breeder that it is oiled periodically with no inspection.

Repeatedly we have tried to persuade the city authorities who
have charge of operations that rather than keep the level of the

dumps up to street grade, a road should be made around the

pool, keeping constantly pushing in toward the center, allowing

the water to be drained out through pipes connecting with a

sewer. This would eliminate the water first, and in no way

hinder the final elimination of the dumps. Constantly we are

having trouble with other authorities who do not look upon these

problems from a mosquito standpoint.

Acres and acres of mosquito-breeding water surface are to

be found within Newark's boundaries. I refer to the hundreds

of vats in the tanneries (fig. 12). We have sixty-one tanneries

where from twenty-five to three hundred vats are to be found.

When not in use a vat must contain water in order to keep it

watertight. In the height of the season I have found breeding

even in some of the vats which contained tan bark. This was the

exception, however, rather than the rule. To use oil on such

places means injuring the leather, so gasoline has to be resorted

to. This does the work effectively and evaporates in a half hour

or so. Some tanneries furnish their own naphtha or gasoline, and

some even g'o so far as to keep their vats free of breeding for us.

Every new building has a cellar, which, during the course of

construction, is open to rains. This sort of violation is always

increasing and decreasing, and is the cause of constant trouble
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14-—Roof gutter breeding.
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('%. 13). In the case of abandoned real estate enterprises, where

cellars have been dug and no further work done, such as now

shown on the screen, much trouble is experienced. Waste ma-

terial of all kinds is thrown in, and the water becomes polluted.

The owner or owners are usually too poor to go ahead with the

work or the matter is in court, so it is obviously impossible to get

them to fill it in. In such cases negotiations may be made with a

nearby building contractor to dump his dirt here "when digging

the new cellar ; or a nearby street may be in the course of paving

when some of the dirt may be used to advantage in filling.

Worst of all is the cellar full of water under a tenanted house

which is caused by leaky pipes. These are usually found through

accident, and many a brood has emerged from these unknown

places.

In all cities where no city water has as yet been put in or no

sewer has been laid you will always find the cistern and cesspool,

two of the worst sort of breeders. On the former, when the

water is used for washing, we put gasoline. We oil all cesspools.

There seems to be a very high value put upon cistern water,

and I have heard some humorous arguments, 'such as ''cistern

water is so good for the complexion," and how much whiter

clothes were when washed in rain water. I well remember an

inspection of a cistern belonging to a colored family who claimed

there was no use in trying to exterminate mosquitoes, because

God put them here, and a moment later asked me if I knew of

a method of getting rid of bedbugs.

. -Cisterns are easily filled with ashes from the stoves of the

tenants in the winter time. Getting your inspector actually to

dump the first scuttle full of ashes goes a long way in the argu-

ment.

Worse than the cellar mentioned above for inaccessibility is

the roof gutter. One day during the season of 19 16 an insur-

ance company called us on the 'phone complaining about the

prevalance of mosquitoes in their office. After a thorough ex-

amination we found the gutter you see before you (fig. 14).

We can learn O'f such places only through the tenants of the

building or from' an inspector who happens to be in a position
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to see such a violation. 'Phone and letter complaints of viola-

tions are more frequent now, shov^ing that the public are better

informed and more interested.

A notice in the newspapers during the latter part of the spring

will work wonders in warning people to look at their roof gut-

ters, so as not to be bothered with emerging mosquitoes under

their very bedroom windows.

The City of Newark has a famous ale distillery, where hun-

dreds of ale barrels are stored in the open. When not in use

they are placed upon end so they will not fall apart. Not being

stored under a roof, the rains are allowed to fill the tops of

these barrels and the two bottom tiers always contain mosquito

breeding. It is obviously impossible to get at these as shown

in the picture (fig. 15) unless the top tiers are first taken down.

Then, too, oil placed on these barrels will get into the ale and

spoil it, so we resort to gasoline. After arguing from time to

time personally and through the mails, the brewery in question

permanently eliminates the breeding by covering the barrels with

large sheets of canvas. Co-operation oftentimes succeeds where

court persuasion makes bad friends.

The same problem is found in the barrel yards. These firms

are instructed to pile their barrels on their sides, but a frequent

inspection is necessary to remind them of their violation. Their

help is usually of the lowest possible intelligence, and the bosses

are not always in the yards.

The rain barrel is a similar violation on a much smaller scale

(fig. 16). The same arguments hold for this as in the case^of

cisterns.

A most interesting experiment last season was one conducted

on the sewer basins. There had always been just dififererlces of

opinion on breeding in sewer basins, so an efifort was made to

try once and for all to establish some facts about conditions.

First it was necessary to prove that mosquito breeding was

actually going on, so 1,844 basins were inspected by removing

the lid and dipping at least three times with a dipper attached

to a long stick. Of 289 found breeding, 133 were in the pupal

stage. Thus 15.7 per cent, were found breeding. Of the 3,600

basins in Newark, assuming the same conditions true in the
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other 1,756, this would make in all 578 basins breeding, surely

enough to make quite a disturbance if breeding were allowed to

emerge.

Satisfied that the question warranted further investigation,

we proceeded as follows : I will quote from my report

—

The objects of the experiment were to ascertain the following facts:

1. The effect of a thorough flushing of a basin on the breeding contained

therein.

2. The efficiency of an oil sprayer as compared with that of a sprinkling

can in oiling a basin.

3. The effect of a thorough flushing of a basin on a film of oil on the

surface of the water.

In selecting the catch-basin to experiment on great care was used to get

as near an average basin as possible. It was after an examination of about

two hundred basins that this particular one was chosen. The conditions

were as follows

:

1. The water contained breeding to the extent of three to four larvae to

the dip.

2. There was a moderate amount of rubbish floating in the water.

3. There were no recent rains to make any unusual conditions.

4. There was a sufficient pollution of the water to be able to detect any

change after the flushing.

After specimens of breeding were taken from the basin a three-inch hose

was connected to a nearby hydrant, and the water allowed to flow from

the gutter into the basin, thus obtaining the same conditions that would

naturally prevail during a heavy shower. After a continuous flushing of

one-half hour's duration the water was allowed to settle for fifteen minutes,

giving any breeding still present a chance to come to the surface. The theory

was that the agitation in the water did not extend to the lower portion of

the basin and that the water lying below the outlet remains comparatively

still. This may not be so in a cloud-burst, but is true, I think, in any con-

tinuous influx of water, however long the period of flow. During this time

the breeding remains at the bottom, only coming to the top when absolutely

necessary.

Further examination showed the presence of breeding still in the basin

and to the same extent as before flushing.

A peculiar feature of the experiment lay in the fact that only larvae were

dipped before the flushing operation, while only pupas were taken afterward.

Of what significance this fact was, if any at all, I do not know.

The conclusion reached after this experiment was that showers and mod-
erate rains do not flush out the breeding in catch-basins as has been believed

heretofore, thus making the operation of oiling unnecessary until a later

date. I firmly believe that the oiling of basins should be done periodically,

regardless of storms or showers. The interval of time should be determined

by the season of the year. Inspection of basins should be made in the be-
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ginning of the season to determine the exact date of the initial oiling.

Thereafter oiling should be done at intervals not greater than two weeks

or less than ten days, according to the time of the season.

The next portion of the experiment was the comparison of the efficiency

of sprinkling-can and the air-pressure sprayer (fig. 17).

Figure No. i shows the position of the sprinkling-can and the flow of the

oil. The objectionable features of this ^method of oiling are as follows:

1. The position of the can to enter and leave the intake of the basin was

such as to allow oil
^

to flow into the gutter of the street. Considering there

are 3,600 basins in Newark, and that there should be at least eight applica-

tions per season, the amount of oil thus wasted was quite appreciable.

2. The actual area of the surface of the water covered by the falling oil

was about one-third of the area of the entire surface of the water in the

basin. The remaining two-thirds were covered merely by the oil tending to

spread over the surface. Any rubbish floating on the surface would, there-

fore, have kept the water from being completely covered.

3. The can holds not quite two gallons of oil.

Figure No. 2 shows the position of the air-pressure sprayer. The salient

features of it are as follows

:

1. It holds three gallons of oil.

2. After pumping the air chamber full of air, all that remains to be done

is to insert the pipe and press on valve A (Fig. No. 2), which releases the

air pressure, forcing out two cone-shaped sprays as shown.

3. The entire surface of the water is reached immediately.

4. The film of oil is uniform.

5. There is no waste oil.

One hundred basins were oiled by each method and a time study miade,

with the following results:

In using the sprayer only two applications were used, and it is very prob-

able that three should be used. This would make 5.82 gallons of oil needed.

The difference in the amount of oil saved is so great that it seems to me,

even though the time be the same, the latter method is preferable. It must

be remembered that the above time does not represent the amount of time

it would take to spray one hundred average basins in the county. It merely

gives us a comparison of the times of the two different methods. To get

a fair average of the number of basins that could be oiled in one day, it

would be necessary to spray all the basins and divide the time by the

number. This is due to the various locations of the basins.

At the conclusion of these two experiments a sewer-basin was flushed

continuously for one-half hour after a filmi of oil was placed on its surface.

Observations showed that the oil was confined strictly to the edges of

basin during the flushing. When the flushing had ceased the oil immediately

flowed back over the surface of the water, and, as near as I could ascertain,

Method.

Sprinkling Pot

Sprayer

Time.

46 Minutes

47 Minutes

Oil

18.25 gals.

3.88 gals.
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.was not reduced in quantity. The reason for the oil remaining on the

surface of the water I think is due simply to its buoyancy and also by

being retained by the wall. (Fig. No. i.) The conclusion reached in this

case is that moderate storms or showers have little or no effect upon the

oil in the basins.

With the results of these experiments we hope to solve the sewer-basin

problem in Newark this coming season. With this last experiment I have

enumerated the most important inspection problems occurring in a large city.

Other phases of the work could be dwelt upon, if time per-

mitted, such as swamps, brooks, ponds, etc. These, however,

are treated in another paper. The same methods are used.

Considering that each of the above violations breed mainly

pipiens, the worst species of the pest, I think the point is well

taken that even though the fresh water mosquito extermination

co'Sts as much as the salt marsh, we get value received in results.

PRESiDEiNT D'ARNALL—The next paper is consideration of

the same subject, ''The Essential Steps in Upland Mosquito

Control in the Village and Open Country," by Mr. W. V. Becker,

of Newark.

Essential Steps in Upland Mosquito Control in Village and

Open Country.

BY W. V. BECKE^R, B.SC, DEPUTY CHIEE INSPECTOR OE THE ESSEX

COUNTY MOSQUITO EXTERMINATION COMMISSION.

The men engaged in combatting the mosquito pest in New
Jersey fall into two' groups : ( i ) Those who believe in mos-

quito control, in other words, those whose object is the reduc-

tion of the number of adults to the point where adverse criticism

of the work is no longer pressing, and (2) those who pin their

faith to mosquito extermination, in other words, those whose

object is the reduction of the number of adults to the point

where their presence becomes a purely academic question. I

believe that it is the duty of mosquito' commissions, as organized

in this State, to give to the people of their co'unties complete

freedom from mosquitoes and not merely partial relief. It is

on this basis that I will discuss the essential steps in upland

mosquito control in village and open country.
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I realize that what I have to say will prove an old story to

many of you, but my object is to have appear in the record of

these proceedings a few practical suggestions for rural fresh

water work, to which may be referred the constantly increasing

number of people asking for information on this subject.

Assuming that public support, sufficient funds to do the work,

and an effective organization have been secured, the initial

operation in mosquito control is to find the breeding places.

This means yard inspections and field inspections. Making these

inspections separately involves a constant duplication of effort

to cover a certain portion of territory. It is best to divide the

entire territory into sections, each section to contain just so

much territory as one man can thoroughly and completely in-

spect in one day. The inspector should then be held strictly

responsible for everything in the territory covered by the sec-

tion map given him, each morning. In closely built up districts

in the cities and larger towns four hundred yard inspections

should be the maximum for an eight-hour day. In the open

country, with only an occasional house, about five hundred acres

should be the maximum for an inspector using a bicycle. Ex-

perience in the particular locality to be covered alone will deter-

mine the final size of the sections.

The frequency of the inspections depends upon the season and

the corresopnding period of incubation, rather than upon any

temporary fluctuations of the weather. Complete inspections

should be made at intervals timed to prevent the emergence of

adults. In Essex County the schedule prepared for the season

of 191 7 calls for twelve complete inspections exclusive of the

preliminary field inspection of spring breeding. They begin

May 14th, end October 2d, and range in duration from twenty-

eight to nine da^ys, inlcluding Sundays and holidays. Such a

scjiedule is not only necessary properly to prosecute the work,

but it is an invaluable aid in preparing the budget. Given the

number of sections to be covered, the number of days in which

to make the inspections, it is only a matter of arithmetic to

calculate the number of men required and the cost. In certain
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urban residential sections where breeding is seldom found, yard

inspections need not be made as frequently as I have suggested,

but for village and open country I cannot urge too strongly the

need of repeated and systematic inspections.

Assign adjoining sections to your inspectors each day and

have them sweep through the territory in a group. This has

two distinct advantages; it simplifies the handling of the men
and makes it possible to concentrate the following day's oiling

in one locality.

It is absoltuely essential that the men acting as inspectors

realize the importance of covering every foot of the territory

ini their sections. ''Never take anything for granted," is one

rule in this work that cannot be broken without disastrous

results. Just because a cistern has a stone cover is no guarantee

that mosquitoes are not coming and going at will through the

coping. Just because a pond is full of fish is no sign that it is

not still more full of Anopheles wrigglers. I have seen the

Millstone River go ten feet out of its banks, and when the flood

subsided I have found the swamp holes along the banks black

with larvae and pupae. Mosquitoes will breed in horse troughs

in constant use; in the barrels truck farmers use for washing

vegetables; in hoof prints in pasture lots; in flush tanks of

vacant dwellings; in ponds with a heavy coating. of duck weed;

in clear cold springs and in running streams. I have even found

them in a tub of peas put out to soak behind a Chinese restaurant.

Nor is it always an easy matter to find the larvae after the water

is located. It is not advisable to depend entirely upon, sight,

even in comparatively clear water. Repeated dipping is the

safest procedure. Nets are often used for this purpose, but

becomie fouled too quickly. Ai lonig-handled, white enameled

dipper gives the most satisfaction. On the other hand, while

dropping a bucket into a well or cistern may give negative

results, the use of a pocket mirror to reflect a little sunlight to

the bottom will often disclose breeding.

Inspectors are not infallible, neither are they all honest. Some
check on their work is necessary. The method that produces the

best results with the least annoyance to ithe m,en, is tO' have a
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Special inspector make a complete reinspection O'f the section the

mam ini question has juist finiished. Every man's work should be

reinspected regularly throughout the season. I believe that this

is as essential a factor in mosquito control as is finding the

breeding in the first place.

The next step is to oil the breeding that cannot be destroyed

by the inspector. General experience has shown that the low

gravity gas oil commonly known as fuel oil is quite satisfactory.

I believe, however, that a series of thorough experiments both

in the laboratory and in the field will develop an oil of a greater

range and rapidity of spread and of longer life after exposure.

Although dippers, tin cans and sprinkling pots are still employed

to spread the oil, in many localities their use, except in very spe-

cial cases, is a false economy of time and oil, and seldom results

in complete destruction of the breeding. A pump sprayer is the

most efficient apparatus yet devised to cover a given area of

water with a film of oil under all conditions. The ''Universal

S'Uccess" sprayer, consisting of a galvanized three-gallon cylin-

drical can with a hand-pump and equipped with a ''Bordeaux*'

n'O'Zzle adjutable to three types of spray, manufactured by the

Deeming Pump Co., of Salem, Ohio, has been used for several

years: in Essex County with complete satisfaction. This outfit

costs approximiately $io.

Sometimes oil can be brought to the breeding place in the

original container, more often it is better to use five-gallon cans

for convenience in handling. In either case the oil must be

drawn. The usual procedure is for two men to wrestle the barrel

upon a rack, tap the head, insert a spigot and draw off the oil.

A better way is to knock out the bung and use a tin liquor pump.

The barrel can be dropped anywhere, the oil flows faster, and

one man can handle the whole job.

After a study of the problem of transportation of oil from

station to breeding place, I have reached the conclusion that the

use of horses and wagons is too inefficient and too expensive a

method. From the standpoint of convenience, flexibility, speed,

and range of operation, the advantages of motor transportation

are obvious. The question of cost, however, needs some dis-
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cussion. A careful compilation of the operation costs and fixed

charges of horses and wagons, and various types of motor ve-

hicles, based on a mileage of thirty miles per day, gives the

following results

:

The advantage of cost of operation is decidedly with the

motorcycle, but the advantage of capacity is decidedly with the

truck. The motorcycle will carry forty gallons of oil and two

men ; a Ford truck, two hundred gallons of oil and three or four

men. The difference in cost between the operations of a motor-

cycle and a Ford truck would not be over $150' for a season of

4,000 miles. The more satisfactory service rendered by the

truck would more than compensate for the increased cost. In

this connection I cannot emphasize too strongly the need of

having adequate transportation facilities at the immediate dis-

posal of the man or men in charge of the oiling. There should

be no waiting in one locality for a vehicle to finish in another.

Such waiting makes efficient work impossible.

There are some classes of breeding places that should be oiled

on a schedule, because it is cheaper to oil them than to inspect

and then oil the ones found breeding. Such places are sewer

catch-basins, cisterns, cesspools and abandoned wells. This

schedule should vary with the season as does the inspection

schedule. Most of the oiling, however, is of an emergency

nature, and must be undertaken when the breeding is reported.

In the spring, when the woodland pools and swamps breed, it

is a good plan to wait until the last moment before oiling in

order to give as many eggs as possible time to hatch. It is in-

teresting to note that each year a thorough oiling of spring

breeding is followed by lighter breeding in the succeeding spring.

This means that after several years of work one complete oiling

of woodland pools and holes will usually suffice for the entire

season.

Horse and wagon, ....

One-ton service truck, . .(

Ford truck, .1. . ,

Motorcycle with side van,

$6 00

2 79
, 2 13

93
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The summer oiling offers few special difficulties. Occasion-

ally extensive breeding occurs along the grass-covered edges of

brooks. It is not sufficient to pour the oil into the stream and

depend upon the current to carry it to the wrigglers. To destroy

the breeding completely the oil should be forced through the

overhanging grass with a sprayer. Unfortunately, fuel oil will

burn and blacken the vegetation with which it comes into con-

tact. Gasoline, on the other hand, kills the breeding but does

not burn. It also evaporates quickly and completely. Its use is

therefore recommended when breeding occurs in ornamental

ponds, in pasture lots where oil would sicken milch cows, and in

reservoirs and other places where oil would pollute the water.

While it is often advisable before oiling to give the breeding

place time to dry up, such a plan is not entirely safe. As a gen-

eral policy it is best to delay oiling only until enough work for

one day has accumulated. In this way there is little danger of

being caught unprepared by a sudden rush of work, and like-

wise there is no costly running about on small jobs. Of course,

where pupee have been reported, the breeding must be destroyed

immediately.

An unconscious attitude of neglect can be found among many

men engaged in mosquito work. If the breeding is slight, if it

is somewhat inaccessible, if there are no dwellings in the im-

mediate vicinity, if there is something else to do, if it looks like

rain, if it looks like a drought, if any one of a dozen conditions

exist, at once there is an excuse for not oiling. This attitude is

entirely too prevalent, it is decidedly not mosquito extermination,

and it leads to constantly increasing neglect. There is no prac-

tical line that can be drawn between safe and unsafe breeding.

Breeding should be destroyed whenever and wherever found,

unless it is a physical and financial impossibility to do so.

Wherever it is practical, breeding places should be perma-

nently abated rather than oiled. The value of such permanent

abatement needs no discussion. Filling in breeding places is, of

course, the best method to follow. Where the cost is prohibitive,

however, draining must be restorted to. The great danger in

draining operations lies in placing culverts and other outlets too
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high to run off the water completely. It is seldom that such

outlets as are found already placed are suitable for mosquito

extermination purposes. It is not advisable to rely upon them.

The more satisfactory procedure is running a set of compara-

tive levels before a job is done. If this is done it is surprising

what apparently inaccessible places can be drained.

No ditch, however carefully planned and excavated, will func-

tion indefinitely without attention. This means systematic main-

tenance work each year. The entire drainage system should be

overhauled. The amount of maintenance work to be done act-

ually grows less as time goes on, for after several years of thor-

ough drainage, swamps, both woodland and open, tend to lose

their swampy nature. The soil becomes hard and firm and the

character of the vegetation changes considerably. As a result

the laterals may be permitted to disappear and only the main

ditches need be maintained. To get the full benefit of this per-

manent work, all ditching, both cleaning and new digging, should

be completed before it becomes necessary tO' oil. The resulting

saving in the cost of oil and labor is considerable. It is well,

however, to have a man or two available for odd jobs during

the entire season, as it is often necessary to repeat some of the

work. This is particularly true in pasture lots where the ditches

are trampled shut by horses or cattle, and near communities

where the ubiquitous small boy finds his greatest pleasure in

building dams in ditches and streams.

Where the topography of the land makes draining impossible,

and it is impractical to fill, swamps and pools may sometimes be

drained by opening up the subsoil with dynamite. This was

undertaken in Essex County, and the following spring it was

noticed that no breeding took place in several of the woodland

pools that had failed to drain. The explanation probably is that

the eggs were destroyed by the shock of the explosion. This

suggests an interesting line of experiments to determine whether

spring breeding in otherwise inaccessible woodland poolsi and

swamps may not be prevented by dynamiting.

While the actual finding and destruction of mosquito breeding

is the sine qua non of the work of extermination, these opera-
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tions cannot be carried on effectively without the use of proper

reports and records. The first step is the report of the inspector

to his immediate superior, who may be either a district, assistant

chief or chief inspector, depending upon the complexity of the

organization. These reports should be made at the end of each

day, and should cover the character and location of the viola-

tions found, showing what was done in each case, or recom-

mending action. A separate card should be used for each viola-

tion, so that all further steps, such as oihng, filling, draining,

etc., may be entered, and the card then filed for reference. If

these files are left im the possession of the district inspectors

until the end of the season, a duplicate card covering every

breeding place of a permanent nature should be filed at head-

quarters. The district inspector should make a daily report to

headquarters, giving the number of sections covered, by whom
inspected, the names and time record of the men working under

his supervision, the numbers of the sections to be covered the

following day, and by whom they are to be inspected. This

report not only constitutes a daily time record upon which the

payroll is based, but it also makes it possible to send out a special

inspector without the advance knowledge of the field force.

Each day the district inspector should enter from the reports

of his men certain items in a monthly report to headquarters,

covering costs and statistics. The statistical report should give

a list of the various classes of violations, the number of new

items found, the number permanently eliminated, and the aggre-

gate number of times found breeding, the number of gallons of

oil used, the number of yard inspections made, and the number

of feet of ditches cleaned or dug. The cost report should show

the amount of money spent on oil, cartage, oiling, inspection,

ditching, supervision and sundries.

When any permanent work is done a card covering the job

should be filed behind the original breeding place card. It is well

to keep separate cards of different colors for new and main^

tenance work.

These records require only a few moments a day for each

inspector, and, if properly kept, make it possible at the end of
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the season to make a detailed analysis of the work done, with

the cost of the various operations. Without such records it is

difficult to locate the weak spots in the methods used, and it is

impossible to compare intelligently the work of one season with

another or the work of one county with another.

President Darnai.Iv—It seems too bad to limit the time on

three such excellent papers. I do not know when we have

listened to three better papers or more practical ones, and they

are now open for discussion. The dicussion will be limited to

three minutes. Is there any discussion on these papers ?

President DarnaIvIv—The next paper on the program is

''The Place of Contract Work in Mosquito Control," by Jesse

B. Leslie, of Hackensack.

The Place of Contract Work in Mosquito Control.

BY JESSE B. I^ESIvIE, B.SC, CHIEE INSPECTOR THE BERGEN

COUNTY MOSQUITO EXTERMINATION COMMISSION.

When the subject of mosquito extermination was first intro-

duced it seemed so absolutely impossible and ridiculous that but

few people took the matter seriously. With the press it attained

a certain amount of popularity, for the idea of waging warfare

against the poor little mosquito afforded a seemingly Hmitless

field to the cartoonist and self-confessed humorist, and gave the

editorial writers an opportunity to protest in resonant hyperboles

against the latest attempt to exploit the money of the taxpayer, in

fostering the vague theoretical schemes of some deluded sciemtist,

and they decried it as dangerous, profitless experimentation.

But the men who were interested in the adoption of mosquito

extermination fought on with the hardihood of the true pioneer.

They knew what work of this nature meant to the development

and resources of the community. They insisted on the sound-

ness of their ideas. Being men with a purpose, they refused

to be laughed out of existence, and, despite opposition, insisted

on advancing their arguments with a determination which was
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irresistible. Gradually they received recognition, and each suc-

cessful demonstration! aided in overcoming the prejudice of

popular ignorance and helped to place the work on a firmer foot-

ing. To-day, the: i^act of mosquito control is almost as gener-

ally accepted as the telephone or telegraph. The methods of

bringing about the desired result are still somewhat in dispute.

In general, authorities agree on a system of ditching, diking

and tide-gating on the salt marsh, and of draining, filling and

oiling on the upland, but as to the most efficient and economical

manner of attaining this desired result they are not always in

accord, and it is here that we must consider the place of con-

tracting in the work of mosquito control.

In order to understand this subject more fully, let us review

briefly the conditions which first brought the contract into ex-

istence, and in doing this we shall except the work done in the

tropics and across the seas, for as the greater part of this work

was done under government supervision it does not present an

aspect sufficiently analogous to aid in our exposition of the

subject under consideration. We shall then deal with the prob-

lem as it arose in this State and in other communities where

conditions were much similar.

Mosquito control work is, of course, a comparatively new

enterprise. The men who were the originators of the movement

were for the most part mature men, who having gained success

in other walks of life, turned to work of this character as worthy

of their attention. Theirs was, however, a philanthropic rather

than a pecuniary interest. They were not in a position toi devote

their entire time and thought to the work. To the young man,

due to its very uncertainty, it did not make an extended appeal

as a profession. Thus there arose a group of men intensely

interested in the welfare of this (project. Men fully competent

to plan what they wanted done, but who were not so situated

that they could afford to devote the necessary time to see to the

engrossing details of the actual execution of their plans. Under

these circumstances but two alternatives existed. Either they

must build up a capable organization of their own, purchase

adaptable equipment and tools, or they must delegate the carry-
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ing out of the work to some one else who had such an organiza-

tion and the proper equipment. The adoption of the first alterna-

tive meant a very high initial cost for machinery and compartively

high cost for administration. Taking into consideration the

fact that the appropriations granted at that time were decidedly

small, this meant that at the end of the year the percentage shown

for permanent work accomplished would, of necessity, be very

low. Now, the granting of future appropriations was directly

contingent on the successful showing of the first few years. If

the results attained did not show possibilities of future develop'-

ment the entire task was threatened with failure. On such a

state of facts it was far more important to get actual ditching

cut than to save a little money on the actual work and saddle

themselves with expensive equipment which would be a dead loss

if the work were abandoned. O'n the other hand, to a firm with

resources the undertaking ofifered great attraction. In New
Jersey alone there were over 250,000 acres of salt marsh to be

ditched. If the work succeeded in New Jersey it would doubtless

be continued in New York, Connecticut and Massachusetts. With

such a field open the high initial cost would soon be counteracted.

It was a good investment from the standipoint of the capitalist

and those in charge found no trouble in finding companies who'

were willing to incur the heavy initial expense, banking on

future work for eventual profit. For these reasons letting work

out under contract was the natural solution of the problem and,

without doubt, the most expedient way of gaining the desired

end, so that almost from the very start we find the contract tak-

ing an important place in mosquito control.

As the work grew and its possibilities became manifest there

gradually arose a demand for increased efficiency. The people

were no longer satisfied with merely cutting ditches, but they

demanded that the situation be thoroughly studied ; that steps be

taken to follow up the work done and that plans be laid to elimi-

nate not only salt-miarsh mosquitoes, but all species of mosquitoes.

This demand meant the building up o f permanent mosquito fight-

ing units which attracted competent men who were willing to

10 MO
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devote their entire time, thought and energy to the work of

mosquito control. Under these men others were trained until

by degrees an organization was built up capable of handling the

work in all departments with efficiency. Under these conditions

the awarding of work to a contractor was nO' longer a matter

of seeming necessity, but now became a matter of option. The

Commissions or Associations in charge of the work were now in

a position to consider deliberately the estimates furnished them

by the contractors and to decide whether doing work in this way
really meant a lower cost, and in doing this they had to take into

consideration the cost of supervision, the cost of equipment, the

cost of material and the cost of operation. Each bid of proposed

work resolved itself into a question of fact. Some Commissions

or Associations felt strong enough to discard contract work en-

tirely; others divided it, giving some out on the contract, doing

some with their own laborers. Still others maintained that they

were not justified in purchasing expensive equipment and assum-

ing the chances which must be run in carrying out actual labor.

They preferred to cling to the one constant sum of contract price

rather than to depend on the variable quantities of labor market,

prices of materials and the possibility of meeting unexpected

obstacles, claiming that the silghtly higher contract price" was

their insurance that a certain amount O'f work would be accom-

plished at the end of the season. The contractor appreciated this

change in conditions and made every effort tO' improve his organ-

ization and perfect his tools, so that as Commissions or Associa-

tions increased in strength the contractor did not suddenly drop

out of sight, but the system is still in general use, and one thing

which makes it especially necessary at the present time is the

fact that work is now being done on a so much larger scale.

Formerly contracts were awarded for fifty, sixty or one hun-

dred thousand fe-et. Now it is not uncommon to hear of con-

tracts whose footage is over the million mark. Now, while

an Association might cut 100,000 feet of ditching in a season,

it is the exceptional Commission which feels justified in de-

veloping an organization of such a type that it could cut much

over that sum. So much for the origin and growth of the



147

contract in mosquito control. Let us next consider the types

of contract most commonly used. These can be divided into

A. contracts by quantity, and B. contracts by area. Under the

first class are those contracts which called for the cutting of

so many thousand feet of ditching according to certain specific

terms; under the second come those contracts which provided for

the elimination of all breeding within a certain unit area; the

so-called ''mosquito-proof" contracts. When the Commissions

or Associations were in the first stage of their development, a

contract to keep a certain area entirely free from breeding was

very appealing and we find such contracts in quite common use,

but as the mosquito fighting units grew in strength they generally

abandoned contracting of this type for that of the unit quantity,

and when we make an analysis of the situation we see why this

is so. In the first place, when a contractor enters into an agree-

ment of this kind he is guaranteeing to meet not only normal

but also abnormal conditions, and he is depending on his experi-

ence and training to aid him. He is capitalizing his ability as an

^ expert and the Commission or Association employing him are

paying him not only for the actual work done, but also for his

expert advice. On this basis cost per foot of ditching is neces-

sarily higher, and we find contracts averaging 3.2 cents a foot as

against 1.5 to 2.3 cents where work was done under similar con-

ditions but on the specific quantity scheme. Also as the Associa-

tions or Commissions grew they developed men who' were com-

petent to advise them as to the exact needs in the territory under

their jurisdiction, and to pay an outsider for such advice would

be inconsistent. So the argument of increased cost was advanced

against the area system of contract. One other feature which

militated severely against entering into an agreement of this

kind is the difficulty of enforcing it. There is not enough

mutuality of interest between the Association and the contractor

to make the contract operate with automatic smoothness. The
viewpoint of the contracting parties is sufficiently different to

cause trouble in the interpretation of the terms of the contract

and this is especially so in regard to maintenance. All those who
are familiar with the workings of mosquito control know that
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you cannot lay down hard and fast rules for the elimination of

mosquito breeding areas. Three hundred feet to the acre may be

enough ditching for some areas, but it is not enough in all cases.

Cat-tail areas may not breed under certain conditions, but they

will under others. An area considered safe in 19 16 may breed

heavily in 191 7. All of which means that the only way to effect-

ively control any area of salt marsh is to (place the estimated

amount of ditching and then study the effect which this has on

the area in question. The cutting of this ditching does not finish

the work. It is but the first step of elimination. N'o system

of drainage is absolutely self-operating. It requires constant

care and improvement, and even though a maintenance clause be

included in the contract it is diffcult tO' get the contractor to take

sufficient interest in the welfare of the work to perform this

maintenance in a proper manner to prevent mosquitoes from

maturing, and if the cdntractor does not do so, how can he be

forced to? Suppose the original contract is for $8,000.00, with

a maintenance charge of $i,200'.oo a year. During the second

summer the Association becomes dissatisfied, and they are still

getting mosquitoes, and to them conditions are as bad as before

any work was done. To break the contract now, after the bulk

of the money has been paid, is but slight satisfaction and does

not give them the result which they desire. To put the contractor

under bond and sue him on that in case results are not as guaran-

teed, presents so many difficulties that the average Commission

or Association will not hear to it. So that experience has proved

that contracting by area costs too much and that the enforcement

of the provisions of a contract of this type is almost impossible.

We find, therefore, an increased tendency to adopt the quantity

contract, which is specific in terms and which places the respon-

bility for the successful operation of the system devised directly

on the shoulders of the employees of the Commission or Associa-

tion whose whole interest is to serve the people whom they rep-

resent, and not on those of the contractor who is actuated by

motives of financial gain. It is the rational form of contract

under our present type of organizations ainid it should entirely

supersede the other form.
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As to the manner of conducting contract work, there is now
but Httle difference of opinion. The days of allotting work to

a contractor and accepting his report when finished, that the work
is satisfactory, are passed. Now, most organizations in this line

of work recognized the fact that the employment of a competent

inspector who shall lay out and supervise directly all work con-

tracted for and who shall certify that the work called for has

been performed according to specifications before any payment

is made means economy. To do work without such a personal

representative in the field is very poor business, and leads to

much dispute and dissatisfaction.

While on this subject of the manner of conducting contract

work it might be well to say a word in regard to time extensions.

There has been a noticeable indifference in the past in the matter

of enforcing the time clause in contracts. To have a contract

which calls for completion in early July, still dragging along in

mid-August, means a serious retardation of the work in all de-

partments. It means the employment of additional men and

oil to protect undrained areas and a consequent monetary loss.

The enforcement of the time limit is of primary importance to

the success of the work. A contract should be so written that

the time stipulated is reasonable and the contractor should be

impressed with the fact that June 15th does not mean August ist.

A firm stand should be taken by the contracting party to insure

completion within the stipulated time. If contract work is to

stay in mosquito control, contractors must be taught that this

matter of time clauses is not a trivial one, but an essential one.

To this point we have considered almost entirely initial work.

However, the work has now reached such proportions that the

item of maintenance is soon going to be a most important one.

We have in New Jersey 11,500,000 (approximately) feet of

ditching, and are steadily cutting more. New York is cutting

ditches at the rate of some 3,000,000 feet a year. Connecticut

and Massachusetts are ditching proportionately. All these

ditches must be kept clean if the system of which they are a

part is to act properly. At the present time most organizations

have so arranged their plans of operation that the cost of ditch
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cleaning can be so distributed over a period of years that it does

not become a burden in any one year. The cost of cleaning is,

however, still too high and could be materially reduced by the

adopting of improved machines or tools. In the aggregate, most
all work of this kind is large, but to most of the Commissions
or Associations affected it is not of sufficient size to justify them
in giving up the time or spending the money necessary to ex-

periment with and perfect such a machine. The good of the

work demands that some of such steps be taken, and if the

State does not enter the field it looks as if private funds must
again be applied to the solution, and we will once more have

the contractor in this work. But in maintenance, as in initial

work, if we are to keep our present system of organization,

contracts must be written, calling for specific work to be done

and not areas to be controlled.

Before concluding, some comment should be made of contract

work on the upland. We find some examples here of contracts

on the unit area system, and as we note their operations we see

that they have proved even more unsatisfactory than such con-

tracts on the salt marsh. For one thing, they are harder to

draw in a satisfactory manner. There are too many equivocal

phrases; too much disagreement as to intent of terms. For

instance, is a pool which dries up in the early summer a mosquito

breeding place, and must it be filled to bring about its perma-

nent elimination, or does oiling it until it dries up fulfill the

provision "to eliminate all mosquitO' breeding places" ? On the

salt marsh the breedng is necessarily confined to the pools, de-

pressions or ditches on a concentrated area. On the upland it is

widely scattered, and may be found in anything from a broken

teacup to a polluted river. So the chances of successfully com-

plying with such a contract are so very slight that it is not

under ordinary circumstances considered practical. One form

of contracting on the upland which has been used to advantage,

however, is that by which the Commissiont or Association takes

the contract to do and perform a certain amount of work for

the private property owner or municipality. Using their men

and tools and experienced supervision, the association is in a
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position to do the work at a lower cost than a private contractor,^

and also doing the work in this way they have in mind the single!

object of the elimination of mosquito breeding. The signing

of the contract by the property owner and the subsequent pay-

ment of his share has a two-fold object of interesting the indi-

vidual directly in the work of mosquito extermination and also'

that of relieving the Commission or Association of the criticism

of dong work on private property entirely at public expense.

Contract work of this nature has not yet been generally adopted.

Where tried it has proved quite successful, but its possibilities

have not been fully determined.

It may seem to many of you that this paper is too general,

that figures should be quoted to show the relative cost of work

as done under contract and that done by commission labor. In

explanation I can only say that before writing on this subject I

read and re-read carefully the reports of various Commissions

and Associations, and after digesting them came to the conclu-

sion that there was so much difference in the method of figuring

in (or out) the initial and fixed charges that the figures quoted

were not really on a comparative basis. Thus one association

doing work under contract with an acknowledged cost of 1.5

cents a foot might, in the final analysis, have been doing it

cheaper than an association which shows a cost of 1.2 cents with

their own labor. It did not seem, therefore, that such quota-

tions would prove anything. It has been attempted to show

how the contract first came tO' enter into mosquito control work

and why, despite the fact that the original conditions which

brought it into existence disappeared, it continued to maintain an

important part. I have endeavored to point out that under our

present method of conducting the work the letting of a contract

by which the contractor assumes any responsibility for the suc-

cessful operation of the system planned is costly and imprac-

tical. If the placing of work under contract means a reduced

cost, all things considered, it should be so' placed, but always

on specific terms rigidly enforced and under the direct super-

visidn of the Commission or Association paying for the work.

Thus the use of the contract resolves itself into a question of
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fact to be determined upon the careful consideration of all points

involved, and the place of the contract in mosquito control work
to-day is the same as that which the contract occupies in the

work of any large organization or corporation.

PrKSidknt DarnalIv—I really regret very much that we
haven't more time to discuss these very excellent, practical papers

this morning. The trouble with us all is that we are so full of

this subject that I am afraid next year we will have to set aside

two or three days instead of three sessions, or perhaps a week,

to unload ourselves.

The next paper on the program is 'Tublicity Methods," by

Mr. Russell W. Gies, of Elizabeth.

Publicity Methods.

BY R. W. GIES, M.SC, CHIEI^ INSPECTOR, UNION COUNTY MOS-

QUITO EXTERMINATION COMMISSION.

The day after Christmas there began in New York City the

largest meeting of scientific men in the world. Approximately

5,000 leading scientists from all over the United States gathered

together to tell of the research work that had been done during

the past year, in every line of scientific endeavor. The total

results of their work were of tremendous importance to the

people living in the United States, as the work of these 5,000

men had made progress in the fields of agriculture, medicine,

chemistry, engineering and teaching which would influence the

lives of millions of people.

Yet the New York Times and other newspapers of New York

City, to the best of my recollection, did not have a single line

announcing the opening of that gathering of men, or, if the

papers did treat of it, it was a very small notice. Contrast with

that the story which is published whenever a spectacular murder

has taken place, a well-known building has burned, or some cheap

notoriety seeker wants to attack the reputation of a government

official; the papers devote pages to such matters, which really,

in themselves, are comparatively unimportant. The whole point
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of the matter is the fact that spectacular destructive news gets

more attention than the constructive matters, the matters which

benefit mankind the most.

We find the same proposition appHes to the work in which

we are engaged, the business of getting rid of mosquitoes. We
have difficulty in getting any attention paid to the important

work for the benefit of the people at large which concerns us.

It may be, it is true, that the scientists who were to meet in New
York City were not particularly concerned with having their

work known to the world, as the attitude of many men in

scientific research is to live in a little world apart, and not to

care particularly for popularizing the k^QOwledge of their work,

but the fact holds good, nevertheless, that in the anti-mosquito

work we do need publicity, and there are certain obstacles that

we must overcome.

When the mosquito work was first undertaken many years

ago, it was easy to command a hearing in the newspapers. The

subject of the New Jersey Mosquito was a perennial theme for

cartoonists, self-appointed humorists, and piaragraph writers of

many sorts. We all remember the pictures that appeared of

gigantic mosquitoes shown stabbing the helpless sleeper with his

beak, or carrying off the South Jersey seashore vacationist

bodily.

That was the first stage of publicity, but we must go beyond

that. The time has come when it is necessary to have the people

at large think of the mosquito as an unnecessary nuisance, and it

is the business of the Mosquito Extermination Commission in

any county, through its publicity work, to present other features

of the mosquito besides its humorous aspect.

The County Mosquito Extermination Commission is a public

servant, and needs publicity for two reasons

:

(i) If it is going to render the best measure of service, it is

necessary that it obtain the fullest co-operation on the part of

the people living in the county. There is, therefore, the need of

publicity for education to obtain direct help from people in keep-

ing their own premises free of mosquito-breeding places.
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(2) The further need of publicity in any county is to win the

support and moral backing of the people in the county, for the

Commission, being a public servant, is depending on the people

of the county for financial support and the carrying on of its

other activities. It has got to win the good will of the people

of the county; it has got to convince them that it is honest, that

it is competent, and that it is spending the money for mosquito

control in the most economical and efficient manner possible.

What methods, then, are to be used to obtain this piublicity ?

Without any question, the strongest agency to be secured is the

aid of the newspapers. Keeping in mind the two main purposes

of publicity, direct education of the people and winning their

good will by having the anti-mosquito work put in a favorable

light, the stories of the drainage work being carried on, the plans

of the Commission, inspection trips, and members composing

the Commissions, the analysis of night collections, etc., should

be written with these two purposes in view. Many Commissions

are so situated that they have newspaper reporters coming in

every day to their office to get news stories ; other Commissions,

and, in fact, all Commissions, doing work in small towns where

reporters are scarce, will have to go into the business of feeding

news through their own organization. It would be a good thing

for such Commissions to try to get as one of their inspectors a

man with some newspaper training who can issue stories of the

work of these various mosquito-fighting machines, to keep the

newspapers well supplied with news. In our own county we send

out practically every week stories to all thirteen of the local news-

papers. The newspapers are usually willing to take a story

which has been written up tO' bring out the full news value that

it has in it, and if a proper systemi of release dates are worked

out so no one newspaper has an unfair advantage over the others

in regard to securing news, it may be possible to get practically

all the newspapers of the county treating of the mosquito control

work in a sympathetic and favorable way. As the newspaper is

read by practically everyone nowadays, the importance of educa-

tional work and publicity work carried on with their help can

hardly be overestimated, particularly as a newspaper has the
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advantage of being able to combine both these purposes of pub-

Hcity, namely, education and securing favorable public opinion

for the Commission.

Of perhaps more direct educational benefit is the issuance of

bulletins on the life history and means of eradication of the mos-

quito pest, particularly v^hen a Commission is working in a new

field just starting in a county. A widespread issuance of bul-

letins of this sort is advantageous, as it should result in cutting

down considerably the amount of work which the inspectors of

the Commission have to do in keeping back yards free of breed-

ing places, as the residents themselves can usually be depended

on to take care of their own premises after a little educational

work of this sort.

Siuch widespread educational work as was done during the last

so-called "Mosquito Week" in May, of last year, comprising

exhibits of live wrigglers in all classrooms and approipriate litera-

ture should have most beneficial results in any county in keeping

the surroundings of their own homes free of breeding places,

and in securing the favorable attention of what, in a few years,

will be the voters and citizens of the county.

I wish to mention in connection with securing the co-operation

of school children, the suggestion which has already been partly

carried out in Bergen County, that is, the co-operation which

has been worked out with the various troops of boy scouts of

that county. The Mosquito Extermination Commission there

will give a small badge or button to any boy scout who reports

an undiscovered mosquito breeding place. The recipient of the

button is also credited with a certain number of points of merit,
'

toward scout honors, and this is a further incentive tO' a close

examination of surrounding territory to find mosquito breeding

places. The aid of these volunteer inspectors is also a check on

the activity of the regular local inspectors of the Commission,

and the whole matter is worth looking into by practically all the

Commissions in the State.

In connection with the publicity work in mosquito control,

there is now available the aid of a trained publicity expert, con-

nected with the Department of Conservation and Development.
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Any Commissions which have material that could be worked up

by him, should forward the same as soon as possible.

The lecture is a further means of securing most favorable

publicity. When a man has gone out and listened to a short well

illustrated lecture on the subject of ''Mosquito Control," has

perhaps talked to the lecturer and has settled a couple of questions

with which he was not quite fully informed, he goes away with

a clear understanding of the problems that the Mosquito Exter-

mination Commission in his county has had tO' deal with, with

a clear understanding of the methods and ways they are meeting

it, and an understanding of the results that they are going to

obtain. The personal contact established by that lecture with 75

or 100 citizens of that town, has made all of them boosters in

an hour's talk. It is worth the price for any Commission to

secure a small portable lantern of the highest grade and a collec-

tion of slides, and work up the lecture end of the publicity work

in the most thorough manner possible.

In connection with the publishing of the Annual Report, more

or less of a publicity medium, it is well to keep in mind the twO'

big purposes of publicity already stated, education and securing

favorable public opinion toward the work. Many reports are of

such a general nature that it is hard to get any idea of the work

that has been done or the problems which have tO' be met.

Although these reports are being read by what should be the

firmest friends of the anti-mosquito work in any county, both the

matter of education and that of securing favorable public opinion

have been lost sight of. Moreover, it must be kept in mind that

this work in New Jersey is more or less the pioneer work in the

Temperate Zone; that other sections of the United States and

other parts of the world are looking at this work, perhaps without

our knowing it, and some day, as it is already beginning, other

sections are going to write to the various County Commissions

in New Jersey for information as to their work. For that reason

we should put our Annual Reports in such a shape that they are

perfectly clear to a stranger, and in such shape that a good idea

of the various phases of the work are secured. I would point

out, particularly, the matter of the costs of carrying on mosquito
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work, which can hardly be gotten from certain Annual Reports,

because of the more or less mixed-up way in which the Treas-

urers' reports are tabulated. A public official in another part of

the United States, reading some of these Treasurers' Reports,

could gain no idea of the distribution of the various sums of

money which are spent in the county. By keeping in mind the

purpose of an Annual Report, which is really to report and not

to cover up, much better results will be obtaned.

The matter of exhibits at Industrial or Agricultural affairs

might be mentioned also. At a small cost, and in the winter time,

during the slack season, these exhibits can be worked up, and

provided the attendance at such affairs is sufficient, the exhibits

furnish good mediums for publicity.

Certain sections of the State are also particularly well fitted

for publicity by means of signs or billboards. The flat stretches

of salt marsh in North Jersey are crossed by hundreds of thou-

sands of commuters going into New York every day, and offer

a splendid means of advertising the work of the Commissions.

The stretch of salt marsh between Atlantic City and Pleasant-

ville, and behind some of the Cape May and O'cean County resorts

could be utilized in the same manner, to put up a few billboards,

either with the purpose of education or of securing favorable

public attention.

The question comes up. Has publicity work been overdone ? I

do not think so. There are thousands of people in any county

yet, who do not have the slightest idea as to the ways in which

mosquitoes are breeding, the places they are coming from, or the

work which is being carried on to get rid of them. The very fact

that so many thousands of rain barrels and other unnecessary

mosquito breeding places are found each year by the inspection

force of the Commissions, and not all of these, by any means, in

backyards of the poor and less educated people, shows that more
educational publicity is needed, while the fact that for almost

every winter since the organization of the Commissions we have

had to fight uninformed and unintelligent legislation aimed against

the mosquito work in Trenton, shows that we have not gotten, as
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yet, the fullest measure of popular support and favorable atten-

tion.

What has been the greatest weakness of our best publicity

work? It seems to me, the fact that we have been too optimistic,

that we have been telling people that getting rid of mosquitoes was

an easy matter, and that big results were going to be noticeable

in too short a time. The experience of one or two rainy summers

shows that we have not progressed as far as we perhaps thought

in the beginning, and it is well to be cautious about making too

great claims about the elimination of mosquitoes for some time

as yet.

In closing, let me put particular emphasis on the big argument

for mosquito work, that we ought to hammer on in any bit of

publicity work, that is, the economic argument, the fact that suc-

cessful anti-mosquito work means a small outlay for a big in-

crease in wealth. People are going to give us their biggest and

best support when they know that for every dollar they are spend-

ing in mosquito work they are going to get $100.00 back.

Pre:sident Darnai,!,—We will call for the next paper, ''The

Local Malaria Problem," by Ulric Dahlgren, of Princeton.

Mosquitoes and Malaria in Princeton.

BY UI.RI.C DAHIvGREN, PH.D., ASSOCIATE: PROFESSOR OE BIOL^OGY

IN PRINCETON UNIVERSITY.

We do' not know whether our malaria was a new world dis-

ease or was brought to this country by settlers from the old

world. As there are several kinds of malaria in most localities,

it seems probable that at least some of our varieties were brought

over by the first or some of the early emigrants. These different

kinds depend on the different species of protozoan parasites that

produce them. The parasites get into our blood and, multiply-

ing vastly, they bore into and break up vast numbers of the red

blood cells, producing the well-known chills and fevers and other

symptoms that so many are familiar with.

How do they get into our blood? One way only is known.

A mosquito bites us and first she injects some fluid into our
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tissues to make the blood flow readily, and then she sucks out as

much of this blood as she needs. If she stings a person with

malaria she sucks out some of these parasites with that blood,

and if she' subsequently stings normal persons she injects some

of the parasites into their blood and then they get the disease.

The affair is not as simple as the above paragraph would make

it seem, however, or else we would all have malaria most of the

time. It must be a particular kind of mosquito, the Anopheles

mosquito of one or more species that does the transferring, and,

furthermore, the biting of the sick person must precede the in-

fection of the new victim by a certain period. Still, if there are

enough of these mosquitoes and enough sick people around to

infect them, nearly all the well people will eventually get the

trouble.

These particular Anopheles, or malaria-bearing mosquitoes,

are found only in certain kinds of stagnant or slow-moving

waters. And one of the localities in which they have been

found in New Jersey from the earliest settlers' records, is the

lowland south of and next to Princeton, N. J. About the worst

spot was one known as ''The Basin," about a half mile south of

the edge of the town. Here, in the last century, the Delaware

and Raritan Canal had been built through, and at this point

several (four) large basins had been constructed to allow the

canal boats to pass in and out of the line of traffic to unload

at their leisure. A customs house, the station of the Camden
and Amboy Railroad from New York to Philadelphia (now

removed), as well as hotels, dwellings, warehouses and other

buildings were erected and the surrounding grounds were cared

for, a certain amount of grass kept cut, and the waters were so

stirred and used by passing boats that they were not all probably

very good for the breeding of mosquitoes.

The advance of civilization with its various engineering fea-

tures and changes of physical surroundings always favors some

forms of wild life and is against the welfare of others. On the

other hand, the recession of man from a civilized and occupied

area again changes the conditions so that some of the forms of

natural life have their state of prosperity altered. In the case

of the Princeton Basin we find a mixed condition from the start.
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The cuttings of steep banks and sides, the eHmination of wild

grasses and weeds by constant use, probably workqd against the

Anopheles mosquitoes while it permitted the multiplication of

the common but harmless nuisances, the household mosquito of

civilization. If the town had grown up around the basin the

menace to health by Anopheles would probably have been elimi-

nated, but matters never went that far, however. On the out-

skirts of the little settlement the dump heaps from excavation

and the building of embankments formed pools and marshes

and dammed up waters, on the edges of which grass and weeds

overhung the bank, and here Anopheles probably held its own.

At any rate, we hear of malaria in the region which had its ups

and downs, rising at times to the strength of epidemics, of some

of which the older inhabitants of the town have a distinct recol-

lection. At one time it was so bad that the people of Princeton

seriously considered moving all houses and permanent residents

from the basin. The college authorities were much worried at

times over the matter.

A time came finally, about fifty years ago, when for many

reasons the "Basin" became neglected and fell into disuse. The

railroad was moved to a better grade and roadbed nearly two

miles south, and the branch built to connect it with Princeton

came up to the town and did not connect with the basin. Also

the railroad bought the canal, and nearly all the freight and

coal that had been carried on the canal was now brought directly

to the town on the cars. As a result the ''Basin" lost many of

its inhabitants, and the various buildings fell into disrepair and

most of them into ruin. Banks caved in, drains were obstructed,

trees grew and flourished around the basins, and, worst of all,

grass and weeds overhung the banks to form the quiet natural

retreats so favorable to the malarial pest.

"The study of the situation was carried on by the following

measures : First, a survey by experts representing the State

Board of Health, the State Agricultural Experiment Station and

the local entomologists, to determine where the mosquitoes bred.

All breeding mosquitoes were located by their larvae being pres-

ent in the waters examined, but the dangerous Anopheles quad-

rimaculattis Say. was found only in outlying streams and pools.
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mostly in the waters of the Basin and the extensions of these

waters in the lowlands east on the line of the Delaware and

Raritan Canal. Such pools and marshes as showed these larvae

or 'wrigglers' were carefully marked down on the map as solid

black circles. Secondly, a study of the mosquitoes on the wing

was inaugurated. Nine men went out just after sunset twice a

week for the whole summer and stood for half an hour with

bared forearm and a bottle to catch such mosquitoes as attempted

to bite them. They then moved to a second station and spent

another half hour as bait and ended the evening with a similar

period at a third station. These twenty-seven stations covered

the town and surrounding country in such a way as to show how

far the different kinds of mosquitoes flew and how thick they

were. Here was shown the fact that the malarial mosquito was

not the most abundant form and was a poor flyer from his birth-

place. But there were enough, and they wandered in diminish-

ing numbers up into the town from the basin and its eastward

extending chain of pools and other waters.

"In the third place, a medical survey was made and all cases

of malaria were placed on the map as one-line circles. The town

was pretty well peppered with these, but the basin was riddled

with cases. Almost every house had some cases, in some every

member. One family of eight all had it. These victims were

able to get around. Some could work, while others could not,

and a few were perfectly healthy. The new cases suffered most

acutely.

"An engineer next made a careful survey of the entire region

which menaced the town, and in collaboration with Dr. Headlee,

of the State Agricultural Experiment Station, planned the most

economical and efficient way of treating each pool, swamp, or

other body of water in order to make it impossible for Anopheles

to breed there. Small bodies of water were marked to be filled,

some large bodies to be drained in whole or in part, followed by

filling. Some waters that could not be eliminated were to have

their banks cut and trimmed. No temporary measures were

suggested.

II MO
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^'Armed with the knowledge thus acquired the Princeton

Committee then cast about for means to put their ideas into

deeds. It was decided that the town, or rather some of its bene-

ficient members and institutions, would be able and willing to

contribute some $5,0001 or over, and after promises were ob-

tained the Princeton Committee went to the Mercer County

Mosquito Commission to enhst their aid in getting the Board of

Freeholders of Mercer County to appropriate $5,000 to carry

the thing through. After consulting the Director of the Experi-

ment Station at New Brunswick as to the feasibility of the plan,

the commission asked the freeholders and they appropriated

the money, and the work was begun under the supervision of

an engineer, Mr. C. S. Sincerbeaux."

This work is at present only partly done. And yet a large

and important part of it is finished. The worst pools around

the basin have been eliminated, and other large bodies have been

filled or drained. The committee must still collect money to

push the work to completion.

Certain larger property holders in the region have attended to

the difficulties in their own portions of the district. The Walker-

Gordon Farm, St. Joseph's College, and the Rockefeller In-

stitute have done or are doing thorough work based on the

survey. This work has only extended over one summer, and

yet good results have been shown already, although the com-

mittee hardly dared hope for them at so early a period.

Briefly these results are about as follows: In 1914, 127' cases

of malaria were reported to the Princeton Board of Health ; in

1915, 65 cases were reported; in 1916, 8 cases were reported.

A study of these figures has led the Commission to believe

that the fall in cases from 127 in 191 4 to 65 in 191 5 was due

to two factors. First, more careful diagnosis by the town

physicians, who began using a blood test before reporting any

chills and fever as malaria, and second, to a very efficient clean-

ing up of the town and warning to the pepole of the danger,

with methods of avoiding it.

Nineteen hundred and sixteen, however, was a fine mosquito

year, with its wet weather and favorable temperatures for mos-
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quito breeding, and the very large and satisfactory drop seems

to be caused by only one factor—the engineering work carried

to partial completion during that summer. The records of

191 7 will probably show an equally good result.

President D'arnaix—We are honored this morning by hav-

ing a number of distinguished out-of-town guests on the pro-

gram. It gives me pleasure to introduce to you, first, Mr. Eugene

Winship, of the D'epartment of Public Health of Greater New
York, who will speak on the question of ''Mosquito Control

Work in New York City."

Mosquito Extermination in Greater New York, 1900-1916.

BY EUGENE WINSHIP, SANITARY ENGINEER OE THE NEW YORK

CITY DEPARTMENT OE HEAI.TH.

It is indeed a pleasure and a very great privilege to be able

to be with you to-day. I feel it a great honor to be assigned to

represent the health department of the largest city of the country

and regret that the Commissioner could not be present in person.

I must warn you in the beginning that I am not a gifted

orator. No coal of fire has touched my tongue and I have no

Aaron to speak for me. Consequently I must needs be content

to read what I desire to say, and trust that you will not be bored

too much.

The work of mosquito extermination has no warmer friend,

or ardent supporter, than Commissioner Emerson, and there are

nO' men in this, or any other country, who recognizes as well

as he the necessity for the work which we are trying tO' do, and

who' realizes the tremendous benefits that will follow successful

efforts on our part.

You have probably heard something of the activities of the

health department in mosquito extermination work, and you

probably know that the city appropriated a comparatively large

sum of money for the purpose of draining the salt marshes in

the boroughs of Brooklyn and Queens. To Dr. Emerson the

credit is due for securing the appropriation from the board of
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aldermen and the board of estimate, also the plan for an educa-

tional campaign known as Mosquito Week was his conception,

and its scope was outlined by him.

To my mind the solution of the mosquito problem is simply

a matter of intelligent engineering. Such a statement made

twenty years ago would have subjected the person making it

to ridicule, and grave doubts as to his mental soundness would

have been raised. As a matter of fact, twenty years agO' the

extermination of mosquitoes was not believed possible by any

method, and consequently no systematic campaign was inaugu-

rated to rid the country of them.

As one of the pioneers in the work, with sixteen years prac-

tical experience behind me, I have found only three effective

methods of mosquito extermination. First, filling—this is an

absolutely permanent method, but in most cases prohibitively

costly. Second, drainage—this is also an absolutely effective

and really cheap method when properly done. When not prop-

erly done it is worse than useless. Third, oiling-—this method

is effective when done thoroughly and at sufficiently frequent

intervals, but it is only useful for inland work. This method is

expensive and at best is only a temporary make-shift, and its

use is not advisable when permanent methods are available.

In short, therefore, the drainage method, taking all other factors

into consideration, is unquestionably the best. It is effective,

it is cheap, and when properly maintained it is permanent.

Just a word in relation to the use of oil on the salt marshes.

To oil so large a territory, which is constantly subjected to tidal

influence, with suflicient frequency to make the work effective

would involve a prohibitively large expenditure of money for

oil and labor.

The greatest of all requirements for mosquito extermination

is thoroughness. The work must be done so thoroughly that

no breeding places are left. The area to be drained should be

carefully inspected foot by foot, and no doubtful places omitted,

for the prolificacy of the insect is so enormous that even a few

breeding places left in a drained area will in a measure nullify

the work done.
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In the early days of the work there were no precedents on which

to proceed. The question of the best width for ditches and how
deep to dig them was a moot question. Careful investigations

of the tidal conditions showed that mean high tide rises from six

inches to a foot below the surface of the salt marsh, and the grass

roots of the sod extended from 12 inches to 18 inches below the

surface. It was, therefore, decided that it would be well to dig

the ditches at least two feet deep, so as to cut below the grass roots

and insure a flow of fresh water in the ditches at each side. At

first the ditches were dug quite wide, but experience has shown

that when a ditch is wide enough for the sun to reach the bottom

there is a tendency for the grass roots to again start growing, and

thus in timie close the ditch. As a consequence, most ditches are

now dug 10 inches wide and 24 inches deep. Main canal ditches

are, of course, dug as wide as may be required to carry off the

water from the ditches connected thereto. I am a firm believer in

the usefulness of a marginal ditch and in intersecting ditches

where such can be placed without detriment to property interests.

It must not be assumed that the present effective methods of

drainage were always in vogue. Mosquito drainage work has

evolved rapidly from the first crude ditches dug at Rumsens Neck

about 1903, with ordinary spades, to the splendid straight,

smooth-sided ditches now cut with tools especially designed for

the purpose, and which my experience shows will stand up and

be effective for many years.

The methods now used in New York State have been, with a

few modifixations, adopted in every state where mosquito elimi-

nation by drainage is practiced.

The porous nature of the salt marshes is what makes the drain-

ing method of extermination so successful. In some cases the

draining power of a ditch will reach approximately one hundred

and fifty (150) feet, although seventy-five (75) feet is a good

drainage distance; therefore, if the ditches are spaced one hun-

dred and fifty (150) feet apart the entire surface of the marsh

land will generally dry out quickly. This, of course, is only a

general rule and unusual conditions will cause variations. In

places where natural streams or creeks are not available it becomes
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necessary to provide an outlet to tidewater. This can be done

by digging a canal ditch of sufficient width and depth to carry

the water supplied by the parallel and lateral ditches which are

connected thereto.

A source of difficutly is the material excavated. When it dries

out it becomes very light and is carried about the marshes by

the perigee tides. This trouble has in part been overcome by

using the material excavated in filling pockets and salt holes and

by piling up and burning it and by the removal of same by propi-

erty owners for filling purposes.

The use of specially constructed tools and power machines,

which cut a sod ten by ten inches wide and from twenty-four to

thirty inches deep, has done much to correct this difficulty, for

when wet, the sods are too heavy to float and during the growing

season they attach themselves to the marsh lands alongside of

the ditch. At other times they have to be disposed of as best they

may, for while there is small chance of them floating back into

the ditches, it is found that hay cutters replace them instead of

bridging the ditches. Therefore, it is obvious that no mosquito

campaign can be successful without taking into consideration the

necessity of the maintenance of the work. There are few days,

even during the winter months, when useful work cannot be done.

The cost of draining salt-marsh land, when one considers the

results, is remarkably cheap. A number of contracts let in this

and other States range from two to fifteen dollar^ per acre, or

from one and a quarter cents to two and three-quarter cents per

linear foot. It has been my experience that two and a half cents

a foot is a fair price, when labor conditions are normal, and that

fromi four hundred to six hundred linear feet per acre will, if

properly maintained, permanently eliminate the breeding of mos-

quitoes on salt marshes.

I will now present for your consideration, in as few words

as possible, the work that has been done, what is being done, and

what we propose to do in the city of New York.

In the city of New York, including the five boroughs, namely,

Manhattan, Brooklyn, Bronx, Queens and Richmond, approxi-

mately thirty-one thousand five hundred acres of salt marsh and



1 6/

inland swamps have been drained by means of ten million four

hundred and one thousand five hundred and forty-four (lo,-

401,544) linear feet of ditches.

In 1900 Dr. Alvah Doty, then Health Officer of the Port of

New York and member of the Board of Health of the City of

New York, began conducting experiments with a view to elimi-

nating the mosquito from Staten Island, which was probably one

of the worst infested places on the eastern coast. He found, in

looking over the salt marshes, that mosquitoes were breeding in

vast numbers in small pockets and pools. A survey was made

and a report submitted. The Department of Health became in-

terested in the crusade through Dr. Doty's efforts, and money to

start the work was procured and a contract let. The writer was

then employed to supervise the contract.

The drainage work was commenced on October 29, 1905, and

has continued to date. There are ten square miles of salt-marsh

lands on the Island. New York City has expended, for the

drainage and maintenance of these lands, up to January i, 191 7,

one hundred and fifty thousand (150,000) dollars, and this work

is still being continued under the supervision of the Sanitary

Engineer of the Health Department.

Work has been progressing in the other boroughs since April

I, 1908. A number of contracts were let by the Department,

but the greater portion of the work in these boroughs, previous to

last year, was done under orders and notices served on the owners

of the property affected. A small but efficient maintenance force

is employed by the Department, and its services are available

anywhere within the city limits.

Ever since 1905 the city has expended considerable time and

money in the work of mosquito extermination, but save in the

borough of Richmond, where the work was done systematically

and at public expense, were the results obtained commensurate

with the cost.

It was repeatedly shown that mosquito elimination by private

enterprise, even when ordered by the Health Department, was
not entirely satisfactory, for the reason that not all owners could

be served, and the undrained areas thus left nullified in a large

measure the work done by those who could be served with orders.



Fortunately, last year the Board of Aldermen passes a resolu-

tion appropriating the sum of one hundred and fifty thousand

dollars for the purpose of draining the salt marshes in the bor-

oughs of Brooklyn and Queens. This was approved on March
the tenth by the Board of Estimate. Bids were called for and a

contract was let to dig four million feet (plus or minus 5%)
of ditches at .0138 per foot, the work to be done in one hun-

dred and fifty (150) working days. The total bid for this work,

including tile pipe and wooden culverts, amounted to sixty thou-

sand seven hundred and seventy-eight (60,778) dollars.

The official start on the contract took place at Spring Greek,

the boundary line between the boroughs of Brooklyn and Queens,

on May the second, 19 16, when the Commissioner of Health,

assisted by Mr. Voorhees, the Commissioner of Public Works
of Brooklyn, took out the first sod. On May the fourth the

contract was formally signed and the actual work of ditching

the meadows was started on May the i8th.

From the start on May the i8th the work progressed as

steadily as weather and tidal conditions would permit. The en-

dorsement for the final payment was made on January 12, 191 7.

The total number of working days consumed from the beginning

to the completion of the contract was one hundred and fifty-four

(154). The linear feet of ditches dug in the boroughs of Brook-

lyn and Queens, including some of the islands in Jamaica Bay,

amounted to four million one hundred and ninety-eight thou-

sand nine hundred and sixty (4,198,960).

As soon as it became apparent that the first contract of four

niillion feet plus five per cent, would not be sufficient to thor-

oughly clean up all the marsh lands in this section, a request for

a supplementary contract for an additional one million feet

(1,000,000) was made and granted. Bids were advertised for

on December i8th, 19 16, and the contract was awarded for the

sum of .0244 per foot on December 28th. The letting of this

additional contract will insure a perfect drainage system for the

salt marshes in Brooklyn and Queens adjacent to Jamaica Bay.

It is extremely gratifying to report that the only remaining

large salt-marsh breeding place in the Borough of Brooklyn
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(that of the meadoAvs in Dyker Beach Park) is to be taken care

of permanently by the Park Department of that borough. An
appropriation of ninety-three thousand dollars ($93,000) has

been made for the filling of this marsh, and a contract will be let

in the very early spring so that the work will be advanced suffi-

ciently to prevent mosquito breeding next year.

The extremely low bid for the Jamaica work left a consider-

able sum, which it was hoped could be used in other sections of

Queens. To use this money it was necessary to get the consent

of the Bureau of Contract Supervision of the Finance Depart-

ment, and the approval of the Board of Estimate. While the

necessary consents and approval were secured, they were accom-

plished so late in the year that there was not time to advertise

for bids the necessary ten days before letting, except in the case

of one contract, which provides for the drainage of the College

Point section. As this section has been a nuisance for years to the

most, thickly populated sections of Flushing and College Point,

the letting of this contract was most gratifying. The bids were

opened on December 26th and let to the lowest bidder for $5,000.

The Board of Aldermen has been requested to extend the time

in which the balance of the original appropriation of $150,000

may be spent to December 31st, 19 17, so that the contracts for the

Mill Creek, Flushing, Corona and Elmhurst sections in the bor-

ough of Queens may be let. There is no doubt that this exten-

sion will be granted and these contracts let, thereby making the

boroughs of Brooklyn and Queens practically immune from the

breeding of salt-marsh varieties of mosquitoes.

The work of eliminating the inland varieties of mosquitoes has

by no means been neglected because of the activities on the salt

marshes. It is confidently expected that the Gutmann swamp,

the largest inland breeding place in Queens Borough, will be

drained before the breeding season starts in the spring. The
large swamp area extending from just north of Queens Borough

Bridge is rapidly being filled, and by next year should be com-

pleted. Filling operations are also being actively carried on at

Corona and Flushing, Borough of Queens. These fills have
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already progressed sufficiently so as to prevent mosquito breeding

within a large area.

All local breeding was taken care of by the Sanitary Bureau

in each borough during the past year, and when it is taken into

consideration that this work was entirely new to the majority

of the inspection force, and was additional to the regular work

of the Department, too much credit cannot be given for the lively

and intelligent interest they manifested in this work. Wherever

stagnant water was found on the inspector's route he saw to it

that it was removed.

The Department was most fortunate in having a fund with

which to complete the work in the Bronx Borough. For years

several large tracts of marsh lands remained undrained because

the owners of same could not be located, thus nullifying the

work already done in 1908 and 1909.

On September 25th, 191 6, work was commenced on a contract

to dig one hundred thousand (100,000) feet of ditches at .0233

per foot. So far fifty thousand one hundred and fifty-three

(50,153) feet have been dug.

In addition to the drainage work being done in the Bronx,

large filling operations are in progress. Notable among them is

the work in the Hunt's Point section and on the west sid«e in the

Spuyten Duyvil section. The large swamp in Van Cortlandt

Park will be filled in the early spring and made into an athletic

field. Eighty-five thousand two hundred and sixty-seven dollars

have been appropriated for this purpose.

During the Mosquito Week thousands of bottles of mosquito

larvae were delivered to the public and parochial schools of the

city. Exhibits were placed in the windows of stores on promi-

nent thoroughfares, and the moving pictures, depicting the life

history, the breeding places and the methods used to destroy

them, were shown oni the screens of the theatres of the city. In

addition, thousands of pamphlets were distributed to the school

children and the general public, and the co-operation of all

classes enlisted in the campaign. There is no doubt about the

good results obtained. The interest of the public was aroused

as never before, and to- thousands the fact that mosquitoes are
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an unnecessary and preventable nuisance was brought forcibly

home for the first time.

During" the past year, by order of the Commissioner, the entire

sanitary inspection force of the Department of Health was used

in mosquito prevention work. A series of lectures on mosquito

extermination work were delivered to the inspection force early

in the spring. These lectures were made as practical as possible.

The men were told briefly where to look for possible trouble and

how to abate a nuisance when found. They were not asked or

expected to qualify as entomologists and learn the names and

peculiar distinguishing marks of all the known varieties. Their

duties confine them to a certain district in the City of New
York; therefore, only the prevalent varieties were described so

as to be easily recognized.

It must be understood that to a majority of the inspection

force of the Department this work was not only new, but meant

an added burden. The regular work of a district inspector is at

all times sufficiently arduous without an additional drain upon

his strength and stamina. The cheerfulness with which this

duty was accepted and the intelligent manner in which it was

performed was as remarkable as it was gratifying, and speaks

volumes for the loyality of the inspection force and its sense O'f

public duty.

I hope and confidently expect to see the drainage of the salt

marshes in Greater New York completed in the spring, and that

an additional maintenance force will be employed in the boroughs

of Brooklyn, Queens and the Bronx. It will require no large

sum to maintain the work on the drained areas in Greater New
York, for the ditches are so constructed that stoppage will occur

in very few of them. The hay cutters, the small boy, the water-

fowl hunters and tidal influence will all contribute to place ob-

structions in the ditches, but will not completely block them. To
cause complete stoppage of these ditches would require time,

trouble and deliberate intent on the part of those doing it. Never-

theless, I want a sufficient force to keep all ditches in perfect

condition and I feel assured that when the people of Brooklyn,

Bronx and Queens experience the blessings of a mosquitoless
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city they will see to it that the work is maintained until the per-

manent reclamation of the marshes renders such work unneces-

sary.

SUMMARY.

Ditches dug in Greater New York since 1905, salt marsh and
inland swamps, amount to 10,510,514 linear feet. Acres drained,

^3>575- Cost to owners, drainage and fills, $592,970.68; cost

to city, $242,981.35; total cost to city and owners, $835,952.03.

Work is being continued. One contract already let calls for

1,000,000 feet and other contracts will be let as was before

mentioned. The work, it is hoped, will be maintained, and I

expect to devote much time to eliminating inland breeding places

as well, so that in the entire city a mosquito will be a curiosity.

Fortunately this will be possible, for our neighbors on the north,

east and west are giving us hearty co-operation. You of Jersey

are doing your part on the meadows across the river, Westchester

County is doing good work, and the large amount of work re-

cently done in Nassau County will be of inestimable benefit.

Pre:sident Darnai^i,—It is with particular pleasure that I

introduce the next speaker. It is rare that on a proposition of

this sort a man oi large affairs, of large influence, of large busi-

ness interests, is unselfish enough tO' give his time as a matter

of public service for the benefit of humanity, to deal with a pest

like this. I am told that Mr. Adams spends half of his time

making the Postal Telegraph Company more efficient, and that

he spends almost the other half of it attending to mosquito work.

I take great pleasure in introducing Mr. Adams, a member of

the Nassau County Mosquito Commission.

Mosquito Control Work in Nassau County, L. I., N. Y.

BY C. C. ADAMS, MEMBER 01^ THE NASSAU COUNTY MOSQUITO

KXTERMINATION COMMISSION, I^AWRENCK, N. Y.

To the Members of the New Jersey Mosquito Extermination

Association. Gentlemen.

In speaking of the Nassau County (Long Island) Mosquito

Extermination Commission, of which I am a member, and the



173

Rockaway Peninsula MosquitO' Extermination Corporation, a

voluntary association of property owners on the South Shore,

of which I am the President, it may be interesting to begin by

briefly tracing the history of mosquito work on Long Island.

It was back in 1900 when Mr. Henry Clay Weeks carried on his

extermination experiments at Bay Shore and Lloyds Neck that

the work began. The following year the now historic survey

made for the North Shore Improvement Association by Mr.

Weeks, Profs. Davenport, Shaler and others was begun. It

covered the territory between Manhasset and Huntington Bays

and was one of the most complete mosquito surveys ever made,

but for two reasons little immediate work resulted from it. In

the first place, mosquito work was such a new thing that there

was little popular interest in it, and a degree of skepticism far

in excess of anything met with even now. Furthermore, it was

before the origin of ditching methods now so universal on salt

marshes, consequently the engineers had to base their recom-

mendations on various schemes for flooding or complete recla-

mation, which made the cost prohibitive. Consequently, except

where individual property owners did work on their own estates,

nothing further on a large scale was attempted on the North

Shore till 19 10, when the Matinoecock Neighborhood Associa-

tion took up the work and expended some $6,000 for fresh and

salt-water drainage work. The next work other than mainte-

nance was at Port Washington and Glen Cove in 19 14, where

$2,000 or more was spent on work of various kinds. The fol-

lowing year this work was continued and the Great Neck Asso-

ciation expended some $1,100, mostly on malarial work. In

191 6 all the North Shore work in Nassau County was merged

and placed under charge of Mr. Howard C. Bennett, formerly

of Union County, N. J., and was later taken over by the Nassau

County Commission, when Mr. Bennett became its first chief

inspector.

On the South Shore, work was first taken up in 1902 and

1903 by Frederick D. Philips and Edward M. Bently, of the

Board of Health of Lawrence, on the Rockaway Peninsula. In

this work some thousands of feet of hand-dug ditches were in-
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stalled at a cost of about $3,000. The old random system was

used, most of the ditches being placed along the edge of the

highlands and a systematic oiling program was started. These

ditches were maintained for several years, and the systematic

oiling has ever since been carried on over the adjacent territory.

Without question this work produced a large measure of relief,

but it gradually became evident that the work would have to be

done over with a more modern system of ditching and over a

more extended area to afford complete relief from the mosquito

pest. The season of 191 5, when under the influence of severe

rainfall and tidal conditions the old ditching system failed to

prevent surface breeding on a large scale, brought the matter

to a head.

In August, 191 5, a number of residents of Lawrence, Wood-
mere, Hewlett and Far Rockaway formed the Rockaway Penin-

sula Mosquito Extermination Association. I was elected as the

President; Tracy H. Harris, Vice-President; Peter B. Olney,

Jr., Treasurer, and James N. Rosenberg, Secretary.

During the fall and winter a vigorous campaign for funds

was carried on, and private subscriptions aggregating about

$24,000 were obtained from^ the leading property owners and

a number of lessees residing in the Peninsula during the summer

months, and plans were made to begin the drainage work in the

spring of 19 16.

When the City of New York decided to drain the meadows on

the lands in Jamaica Bay within the city limits the Rockaway

Peninsula Association was relieved of the necessity of doing any

work there, and decided to confine its work to that section of

meadow lands in Jamaica Bay outside the city limits, and the

large section of meadow land on Hempstead Bay, or so-called

Rockaway Bay, extending from the city line at Far Rockaway

eastwardly to East Rockaway through the communities of Law-

rence, Cedarhurst, Woodmere and Hewlett. The Association

then became an incorporated body, with the same executive

officers—C. C. Adams, President; Tracy H. Harris, Vice-Presi-

dent; Peter B. Olney, Jr., Treasurer, and James N. Rosenberg,

Secretary.
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In the latter part of May, 191 6, a cointract was entered into

with the United States Drainage and Irrigation Company, of

New York, and Mr. P. h. Buttrick, of New Haven, Conn., was

engaged as engineer to represent the corporation, Mr. Buttrick

being a mosquitO' expert with a record of successful service in

Connecticut. On June 5, 191 6, the work was started.

It is, so far as we know, the largest exclusively private mos-

quito drainage project ever undertaken, and, with the exception

of the New York City contract on Jamaica Bay, probably the

largest individual mosquito drainage contract ever let. The

original contract called for one million feet more or less of

drainage ditches to be dug at one and three-fourths cents per

foot. The area to be drained covered, approximately, 4,200

acres. When the County Commission was organized about

i,oooi acres were eliminated at the eastern end of the work, the

Commission having agreed to take it over. The work up to the

million-foot limit was to have been completed by August 15th,

but owing partly to labor conditions and partly to a feeling on

the part of the contracting firmi that there wias no' reason for

haste, the million-foot mark was not passed till about December

1st. About October ist, when it became evident that the con-

tracting firm was falling hopelessly behind in meeting their obli-

gations as to the time tO' completion of the work, a large section

of meadow on Jamaica Bay was eliminated from the contract,

and the work upon it was turned over to another firm. As the

work on these contracts has not yet been completed it is is im-

possible to give a final summary of the work, yet to date ap-

proximately i,200',00Oi feet of trench have been dug on an area

of about 3,ooO' acres, or approximately 400 feet to the acre.

The cost per aicre has therefore been abont $7. There remains

to be dug some 75,000' feet more to finish the areas under con-

tract.

The technical side of our work has proved quite simple. No
large areas of sunken or shut-in meadow have been encountered

such as are found not infrequently in Connecticut and New'

Jersey. Our chief difficulty has been on certain meadows where
sand was encountered a few inches below the surface and the
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ditches caved in on the sides before a sufficient depth for satis-

factory drainage could be obtained. This was finally obviated

by using a trench voider than the standard, and sloping it back

instead of trying tO' keep the sides vertical.

Another interesting proposition was encountered in some of

the larger salt ponds—^almost salt lakes—^scattered here and

there over the outer meadows. Some of these ponds have been

well-known shooting stands for shore birds and ducks for gen-

erations, and there was strong local sentiment against draining

them. Such ponds, howlever, because of their size and depth,

are seldom breeders—this we know from breeding records kept

by the villaige of Lawrence for over a decade. So tO' satisfy

the hunters and to save expense on ditching and maintenance

they were left undrained. A marginal ditch was thrown around

them to drain off the overflow and retain the water of the pond

at a definite level. Where necessary, small surrounding ponds

not connected with the main one were drained into the marginal

ditch or opened into the main pond. Liater we may in some

cases find it necessary to deepen the margins of somie of these

ponds.

As a result of this work, together with that of New York City

on Jamaica Bay, it is expected that the Rockaway Peninsula

will hereafter be practically free from salt-marsh mosquitoes,

except when the wind blows from the east, and the Nassau

County Commission will soon remedy that.

WORK OF' THE NASSAU COUNTY EXTERMINATION COMMISSION.

Last winter, when it became evident that there was to be a

great deal of mosquito work done on Long Island, and that

New York City was going to take the matter up in a more

systematic way than formerly, a number of citizens of

Nassau County formed a committee known as the Nassau-

Suffolk Mosquito Extermination Association, for the purpose

of securing the passage of a bill authorizing .the creation of a

mosquito extermination comimission for the county more or less

on the lines of those in New Jersey. The bill was not prepared
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and introduced until late in the session, but was finally passed

through the energetic efforts of Assemblyman Thomas A. Ma-

whinney, the representative of Nassau County, backed up by

the Rockaway Peninsula Extermination Corporation and organ-

izations and civic bodies. Early in June the commissioners were

chosen, they being Dr. Arthur M. Jaques, of Eynbrook, who
had been prominent in the a^gitation as head of the Nassau^

Suffolk County Mosquito^ Extermination Association; Messrs.

John T. Pratt and Anton G. Hodenpyl, who had been active in

voluntary association work on the north shore; Mr. D. Mor-

rison, a leading citizen of Freeport; Mr. Philip Christ, of the

Board of Supervisors of Nassau County, and myself. Later,

Mr. Chester Painter, of Oyster Bay, was appointed as Secretary

of the Commdssion. Late in June the Commission effected a

temporary organization wlith Dr. Jaques as chairman ; Mr. Rus-

sell W. Gies, Chief Inspector of the Union County, New Jersey,

Commission, was commissioned tO' draw up a preliminary plan

of organization, and Mr. P. L. B'uttrick, Engineer of the Rocka-

way Peninsula Mosquito Extermination Corporation, to make
surveys upon the salt miarshes of the south shore. Early in

June the mosquito work of the various north shore associations

was taken over by the Commission, and Mr. H. C. Bennett, the

manager of the various north shore campaigns, became the first

chief inspector of the Commission. Later, then, mien were ap^

pointed from different sections of the county tO' act as local in-

spectors. These men were instructed to canvass their district

for local breeding places and to familiarize the pnblic with the

work of the Comimission. Later an attempt was made to have

these men make a more or less detailed survey of their district,

and some interesting information vv^as collected. About the first

of October Mr. Bennett left his w!ork to return to college and

the services of most of the district inspectors were discontinued.

To Mr. Oi. C. Vogler, Mr. Buttrick's assistant, was entrusted

the task of completing certain drainage projects on the north

shore instituted by Mr. Bennett.

Mr. Bennett, in addition to his practical v^ork in charge of the

north shore campaign, conducted investigations as to amount
12 MO
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and distribution of malaria in the county and as to the distribu-

tion of different species of mp'squitoes. His work seems to have

demonstrated that salt-marsh mosquitoes from, the south shore

may invade the north shore communities in appreciable numbers,

but that they are not respoiisible for the major part O'f the an-

noyance there. Heretofore it had been supposed by some that

they were responsible for practically all mosquitoes on the north

shore, others claimed that they never reached the north shore in

appreciable numbers. In concluding- his work Mr. Bennett left

a valuable report on the result of his investigations and accom;-

plishments. Early in December the Commission effected a per-

manent or!g,anizatioii with Mr. Pratt as chairmian and myself as

treasurer. Mr. Buttrick was appointed chief engineer, and Mr.

Vogler, formerly of the Bergen County Commission, as his

assistant, and the work of the Rockaway Peninsula MosquitO'

Extermination Corporation, w[hich had heretofore been carried

on without respect to the county work, was merged with it as

far as the technical control was coincerned. On December 5th

a contract was let to Messrs. Brown and Simpson for the cutting

of upwards of 900,000 feet of trench on the south shore connect-

ing up with the work of the Rockawiay Peninsula Corporation.

A few thousand feet wiere cut before the winter set in. The
work will be resumed in the spring.

It is rather too early to give an extended account of the plans

of the Commission. The engineers are hard at work collecting

data and making surveys and plans for starting the work next

spring on both north and south shores with a full organization.

They will attempt, first, the cleanup work on the areas already

ditched on both shores; second, the carrying forward of the

contract already let, and third, starting a new contract for

approximately one and a quarter million feet of trench, which

will be dug out of the appropriation for 19 17, and will join on

to the work now 'under way. By another year we should have

our work thoroughly organized and be well along on extermina-

tion work necessary to put the county in a mosquito-proof con-

dition. With an annual budget of about $48,500' we can expect

to accomplish a great deal.
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It may not be out of place to mentiotni here that the Nassau-

Suffolk County Mosquito Extermination Association is working

up public sentiment in Suffolk County, which is just east of

Nassau on Long Island, in favor of organizing a commission for

that county, and a bill will soon be introduced in Albany to

organize such a commission.

MOSQUITO PROBI.EMS 01^ NASSAU COUNTY.

The following account of the problems we have to face, as

outlined by Mr. Buttrick may be of interest:

Nassau County extends from the eastern boundary of Greater

New York, on Long Island, for a distance of some 25 miles

eastward in a broad strip clear across the island from north

to south—also a distance of some 25 miles. It has an area

of some 274 square miles, and a population of about 100,000,

and 250,000 to 300,000 during the summer and fall seasons.

The population is largely suburban, and much of the land is

held in large estates, particularly along the north shore. There

are no large cities in the county.

Near the north shore range of hills the remains of the old

terminal moraine of the glacier which formed Long Island,

gives the topography a rolling nature, with elevations up to

nearly 400 feet and averaging 1501 feet more or less. South

of this country is a flat, sandy outwash plain, sloping gradu-

ally southward, and giving way to a vast stretch of salt marsh

fringed on the ocean side by a barrier beach of sand dunes.

From an engineering point of view there are reahy four main

mosquito problems in the county, two for each shore, determined

in every case by the physical character of the different portions

of the county. Naming these problems in order of their im-

portance they are

:

(1) South Shore Salt-Marsh Problem.

(2) North Shore Fresh-Water Problem.

(3) North Shore Salt-Marsh Problem.

(4) South Shore Fresh-Water Problem.
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The central plain has few surface features to produce mos-

quito-breeding places. Moreover the soil is very porous and

there is in consequence little permanent surface water in any

form. Its problems are derived largely from the regions to the

south.

SOUTH SHORE SAIvT-MARSH PROBLEM.

The salt-marsh problem on the south shore is by far the most

important problem and will be considered first.

From Rockaway Inlet eastward a narrow strip of barrier

beach and sand dunes parallels the south shore of the main-

land of Ivong Island for most of its length. This beach lies

at an average of some three or four miles off the main shore.

The waters between these beaches and the mainland are divided

by projections into various shallow sounds or "bays." The

westernmost of these is Jamaica Bay, most of which belongs in

New York City. The Rockaway Peninsula separates Jamaica

and Hempstead Bays. Near the eastern boundary of Nassau

County Hempstead Bay becomes narrow and gives way to South

Oyster Bay, which in its turn opens into Great South Bay.

Into these shallow and comparatively quiet waters have

pushed the marine growths which form salt marshes. The

growth has been along three lines—first, outward from the main^

land; second, inward behind the barrier beaches; third, the

formation of islands by the growth of vegetation over shallows

and the accretions of inorganic material left by the tides. In

Hempstead Bay the development of the salt marsh has pro-

ceeded so far that more than half the original water surface of

the bay is now salt meadow or tidal flat, most of it being well

developed marsh.

The outer beach marsh is built up on sand flats and is not

severe breeding territory, but, as has already been mentioned,

offers some obstacles to the use of ordinary ditching methods.

The mainland marsh follows the coast in a continuous strip,

about a half mile wide, clear across the county. The inner

portion of it is a hay meadow occasionally giving way to a more

or less brackish fresh marsh. The outer portion is low, but
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never tidal. The drainage of the mainland over most of the

county offers no ap-parent obstacles, except near their eastern

edge, where the open water of Great South Bay has formed here

and there an inner beach behind which the marsh has become

brackish and an intense breeder. This condition, coupled with

a daily rise and fall of the tides of less than two feet, may open

up some new and interesting drainage problems.

More than half the salt marsh acreag»e of the south shore is

included in the 140 odd islands. Many of these islands have

never been named. To facilitate our work we have applied

names to them, first using the names of the commissioners, and

then O'f well-known mosquito exterminatiors. There is now in

Hempstead Bay a Howard, a Britton, a Headlee, a Emerson,

a Winship, a Major Ross and a Gorgas Island, not to mention

an Eaton, Gies, Leslie, and many smaller ones—islands I mean.

These islands range from a fraction of an acre to several hun-

dred acres in extent. Practically all of them must be drained.

There is sometimes difficulty in securing satisfactory outlets

where tidal areas fringe their edges. The chief difficulty, how-

ever, is not technical but executive, the use of boats being an

added expense in inspection, ditching and maintenance. It

would not be so bad were there water enough about the islands

to allow for free navigation, but at high water there is often

little enough and at low water sometimes none at all. The

total acreage of salt marsh on the south shore is approximately

19,000 acres, or nearly 30 square miles—more than ten per

cent, of the total area of the county.

Summarizing the work done on the South Shore marsh we find

that approximately 3,000 acres, or a little more than 17 per cent,

of this area has been ditched, 2,400' acres, or a little less than 14

per cent, more has been placed under contract, and plans are

being made to let a contract for some 4,000' acres, or about 22

per cent, more during the summer of 191 7. So that by the end

of this year we should have some 9,400 acres under drainage,

or more than 50 per cent, of the entire salt-marsh area of the

South Shore.
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NORTH SHORE iPRESH-WATER PROBLEM.

In general, a country with a rolling or varied topography is

not supposed to produce many mosquito-breeding places, yet the

North Shore of Long Island is an exception. The fact is due to

the geology of the region. As is well known, it consists of the

terminal moraine of the old ice cap which overran Northern

United States and dug out Long Island Sound. In their retreat

the glaciers left numerous kettle holes and depressions which

have filled with water, which, owing to the impervious clay sub-

soil, does not seep away readily. These small ponds have become

filled or surrounded by acquatic or semi-acquatic vegetation and

make ideal fresh-water and anopheline breeding places. As

usual, the works of man have increased the number of danger

spots. On the North Shore this has been largely by the erection

of dams across the courses of the small streams flowing into the

Sound. Active erosion has partly filled and turned into swampy
breeders many of these artificial ponds.

The solution of the problems on the North Shore involves

engineering features of various kinds—cleaning and deepening

of ponds, changing their water level, filling and ditching of

swamps, not to mention oiling and stocking with fish where

these remedies are necessary. Often some nice problems in

landscape engineering are presented to the mosquito expert in

the course of such work. The Commission took over a number

of importaint fresh-water drainage projects on the North Shore,

some of which have been completed, others will be carried for-

ward next year, and new ones started. Some $2,400.00 has

been expended by the Commission for fresh-water drainage work

on the North Shore in addition to the amounts expended by the

various associations. The Commission also expended $3,500.00',

which was contributed by a few owners of large estates at Syos-

set, in the center of the county, for draining an extensive fresh-

water area.

As an indication of what has already been accompHshed on

the North Shore, it may be mentioned that in 191 5 some 350

cases of malaria were reported from part of the region under
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consideraton and that in 1916 the number dropped to 50 odd, a

reduction of 85 per cent.

SAI,T-MARSH PR0BI.,E:M ON' NORTH SHORE.

The amount of salt marsh on the North Shore is Hmited; it

amounts to somewhat less than 1,000 acres. These North-Shore

salt marshes are isolated bodies, in some cases scarcely grown up

from tidal flats which have been formed behind recently-thrown-

up barrier beaches. Others are more or less shut in and have

apparently resulted from the invasion of the tide into old fresh-

water marshes. All but about 200 acres on the North Shore,

chiefly about Oyster Bay, has, at some time or other, been ditched

or reclaimed. Some of it, however, was done some years ago

and will require considerable clean-up work and the installation

of more or less new ditching. The Commission hopes, this

spring, to put all these ditched areas in good shape and another

year to ditch all the remaining areas on the North Shore.

SOUTH SHORE ERESH-WATER PROBLEM.

The vast extent of the salt marshes on the South Shore and

the enormous amount of breeding thereon floods the whole

southern portion of the county with salt-marsh mosquitoes to

such an extent that until this source is disposed of the full extent

and importance of the South Shore fresh-water problem will not

become apparent. Along the western section of the coast there

are few streams or swamps, since th-e loose, sandy soil quickly

absorbs rainfall, hence but few natural breeding places. As we
go eastward the soil seems to become less porous, and sluggish

streams, flowing from the middle of the island, give rise to

fresh-wiater marshes of various types, varying from cat-tail

meadows to cedar swamps. Further, the works of man have

intensified these conditions by throwing numerous dams across

these streams and creating many small ponds and reservoirs,

which have become fringed with marshy growths about their

edges and upstream ends, creating ideal anop'heline breeding

grounds. It is hoped, during the coming season, to make accurate
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surveys of this section, so that when the South Shore salt-marsh

work has been carried well enough along until a measure of relief

has been attained from the soUicitans scomgQ, we will be ready

inteligently to undertake the solution of this problem.

Altogether, our problem is a big and a very interesting one

but seems to offer nothing impossible of solution.

PrKsident Darnai.1,—It gives me great pleasure to call on

Dr. W. E. Britton, State Entomologist of Connecticut.

Mosquito Control Work in Connecticut in 1916.

BY W. E. BRITTON, PH.D., STATE ENTOMOI^OGIST, NEW HAVEN,

CONNECTICUT.

The season of 1916 must go down in history as being, up to

this time, the banner year in anti-mosquito work in iConnecticut.

Especially is this true of salt-marsh ditching work, as about 2,900

acres were ditched in 19 16 as against 2,700' in 1912, which,

prior to the present season, was the greatest area ditched in any

single year. The largest single project included all of the salt

marshes from Biranford River eastward to Hammonasset River,

a distance of 15 miles in a straight line. The work was done

by contract and cost about $20,oooi.oO'. Thus all of the salt-marsh

area in the towns of Madison and Guilford, and more than half

of that in the town of Branford, making a total of about 2,66S

acres was ditched in 191 6.

The approximate acreage ditched in each of these towns is

as follows

:

Branford, !....,..! 578 acres

Guilford, ,. 1085
"

Madison, 1005
"

Total, 2,668
"

It was expected that this work would be done early in the

season, in order to head off the heavy broods of sollicitans which

usually emerge from our salt marshes in July, and August, but



i85

though most of the rough work was done early, the perfecting

work was not wholly finished until November. There were

delays due to various causes, in part to a scarcity of labor, in part

to the congestion in transportation, and in part to the owners of

the land. Nevertheless, the job was finally completed, and

though there were some mosquitoes, their numbers were so small,

in comparison with previous seasons, that they were hardly

noticed. The seasons to come will show the real value of the

work.

Small ditching projects were carried out late in the fall in two

other towns, Saybrook and Orange. In Saybrook two small

tracts, totalling perhaps 60 acres, were ditched by Ex-Senator

Morgan G. Bulkeley. In Orange, near New Haven, ditches were

cut in December on about 90 acres of salt marsh, which has

heretofore been a prolifiiC source of sollicitans. The cost was

met from funds raised by the Anti-Mosquito Committee, line., of

the Civic Federation of New Haven, and a similar committee in

West Haven. This latter committee has raised additional funds,

and within a few weeks about 10,000 feet more of ditches will

be cut in one of the adjoining marshes. In all of this work about

1,250,000 feet of ditch have been cut in the salt marshes during

the year.

Thus at present in Connecticut more than 6,000 acres of salt

marsh have been ditched, which is just about one-third of such

territory in the State. From the best maps that we can obtain,

planimeter measurements show about 12,000 acres of salt marsh

remaining unditched.

In contrast to your New Jersey work, a prominent phase of

the Connecticut work is that the State and the counties have

never made appropriations for it, and few towns have done so.

Practically all of the money has been raised by voluntary contri-

butions, and for each locality placed in a commoni fund, with a

local committee or organization to expend it.

All ditches on the salt marsh cut since 1912 have been main-

tained. There have also been a number of improvements in

fresh-water swamps. For instance, in the town of Hamden, just

north of New Haven, there has always been a swamp, containing

13 MO
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about lOO acres, which has been a source of malarial mosquitoes,

and malaria has been very prevalent in that locality. This

swamp is now owned by two corporations, the New Haven
Water Company and the Winchester Repeating Arms Company.

As the result of co-operation with the health officer, conditioinis

are soon to be improved. The Water Company has raised the

dam of Lake Whitney about i8 inches, which will flood about

50 acres of its own swamp lands, and to prevent flooding the

adjoining 50 acres owned by the Winchester Company a low

dam has been built, and the Winchester Company is installing a

pumping station to remove the water from its own swamp and

put it into the lake.

The town of Hamden has further aided the cause of mosquito

control by appropriating last year $300.00 to its health oflicer

for anti-mosquito work.

The cities of Norwich and Meriden each had a simple survey

made of the local mosquito-breeding conditions, which in each

case are chiefly of a fresh-water character. In Meriden especi-

ally there is considerable malaria. I am unable to state whether

or not any remedial measures resulted from or followed these

surveys. The city of New Haven has appropriated $10,000 for

ditching work the coming season.

ORGANIZATIONS.

In Connecticut there are a goodly number of local anti-mos-

quito organizations. Probably you also have these in New
Jersey, though with your efficient County Commission there is

not the same need for them as exists with us.

Some of those which have been the most active in furthering

mosquito control are the following:

Anti-Mosquito League of Connecticut.

Aniti-Mosquito Committee of the New Haven County Public

Health Association.

Connecticut Shore Mosquito Extermination Association, Bran-

ford, Guilford, Madison.

Anti-Mosquito Committee, Inc., of the Civic Federation of

New Haven.
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Improvement Association of Fairfield and Vicinity, Fairfield.

Village Improvem.ent Association!, Old Saybrook.

Anti-Mosquito League, of Old Lyme, Lyme.

Greenwich Board of Trade, Greenwich.

South Norwalk Board of Trade, South Norwalk.

Meriden Chamber of Commerce, Meriden.

* West Haven Village Improvement Association, West Haven.

Edgewood Civic Association, New Haven.

Then, too, we may always count upon the support of the State

Board of Health and of the various State, county and local

medical societies, various women's clubs, men's church clubs,

civic societies, and the local board of trade or chamber of com-

merce.

I.E:GISIvA'riON.

The ditching operations of 19 16 are the first to be carried out

under the new law which authorizes the Director of the Agri-

cultural Experiment Station to order land ditched when money

has been raised for the purpose, and we have watched with con-

siderable interest the working out of this law. Possibly there

may be attempts to repeal the measure in to to, but we hardly

expect that they will succeed. On the other hand, the General

Assembly will be asked to pass two amendments strengthening

it. One of these provides that the law shall apply, as regards

the maintenance and protection of ditches, to work done prior

to the passage of the act, provided that the Director shall first

examine and approve the work. An appropriation of $25,000

will be asked for, with the provision that when funds have been

, raised locally sufficient to meet one-half the cost of a proposed

mosquito ehmination project as estimated by the Director, he

may order the work done, the remaining half to be covered from

the State appropriation. If this measure can be passed and

renewed twice by the future General Assemblies, all remaining

salt marshes may be ditched within a six-year period.

The other amendment, or possibly it may take the form of a

separate bill, will provide that the Director shall have charge of

all maintenance work ; that the cost of such work is to be borne
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at first by the State, and later one-half charged to the towns in

which the areas are situated. Of course, these measures may
fail to pass—I mention them here to show you some of the

ideas that are guiding the work in Connecticut.

The County Commission system, so well established in New
Jersey, would be very difficult to inaugurate in Connecticut. We
have too many commissions. Our county commissions manage '

the county jail, the court house, issue salooni licenses, and are

responsible to no one. They are elected by the party in power in

the General Assembly instead of by the electors of the county.

They cannot be removed from office, even by the Governor. The

present Legislature has already received bills providing for an

investigation of the county jails, and to abolish the county comr

missions, placing their duties elsewhere. Whatever the outcome

of these measures may be, it is true that the present County

Commission system is somewhat in disrepute in Connecticut, and

we thought it best to mobilize our forces over another route. So

far our law has worked fairly well, but we have lacked in organi-

zation, and, what is still more vital, in funds to provide it. A
fair-sized appropriation would completely remedy this difficulty.

KFFKCT OI^ DITCHING ON THE CHARACTER OF SAI,T MARSH

VEGETATION.

In a small way we have made a beginning in studying the

effect on the vegetation, of ditching the salt marsh. It is only

a beginning, but it promises results of interest, and we hope to

be able to extend and continue it.

Several observation plots of one-fourth acre each were laid

off and marked on salt marshes where the conditions were deemed

suitable for the work. A careful survey was made at the time

of the principal vegetation conditions. These plots were divided

into lo-foot squares, each square plotted, and the various kinds

of vegetation and areas of each were carefully noted and plotted.

I wish to mention only two of these areas marked in 191 2 when

the ditches were cut and again examined in detail in 191 5, three

years later. This work was done under my direction by Messrs.

B. H. Walden and P. L. Buttrick, and a published account may
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be found in the Report of the Connecticut Agricultural Experi-

ment Station for 191 5, page 172. O'nly a few of the figures

can be given here.

PLOT NO. I.

igi5. Increase or decrease,

Vegetation. sq. ft. sq. ft. sq. ft. per cent.

• 1,839.38 1,636.62 — 202.76 — 11.02

Spike grass, . 5,615.50 3,464.71 —2,150.79 - 38.3

Spike grass and red salt grass,. 3,455.07 +3,455.07 +100.

Red salt grass, 217.21 466.87 + 249.66 + 1 14.9

Rush grass, . 1,943.34 1,186.79 — 756.55 - 38.9

Rush grass and spike grass, . .

.

346.46 + 345.46 +100.

Highland vegetation, 259.48 + 259.48 +100.

Dead grass area, . 557.36 — 557.36 —100.

. 643.21 — 643.21 — 100.

Black grass (Juncus gerardi) was the principal salt-marsh .

species on this plot in 1912, but after ditching in 191 5 the area

covered by this species had decreased 11 per cent., due to the

invasion of the highland vegetation on one side and that of red

salt grass on the other. But spike grass (Disiichlis maritime)

and rush grass (Spartina glabra var. pilosa), both almost worth-

less for salt hay, had each decreased more than 38 per cent. In

three years the bare areas and dead grass areas had entirely dis-

appeared, while there had been an increase amounting to more

than 100 per cent, in the area covered by red salt grass [Spartina

patens (Juncean)], a good salt hay grass, and there were similar

increases where this grass invaded the areas formerly covered

with spike grass and rush grass.

With plot No. 2 the conditions were somewhat different, as

there was no black grass and much rush grass—a poor marsh

as we would call it.

PivOT NO. 2.

Increase or decrease.

Vegetation. sq. ft. sq.ft. sq. ft. per cent.

• . 2,852.03 3,677.73 + 825.70 + 28.95

Spike grass, 655.93 + 655.93 +100.

. . 7,911.56 5,512.58 -2,398.98 + 30.2

Rush grass and spike grass. 155-95 + 155.95 +100.

Rush grass and Salicornia, . . , 682.30 + 682.30 +100.

131.51 + 131.51 + 100.

Bare area, 52.41 + 52.41 — 100.

14 MO
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In this plot there was an increase of nearly 29 per cent, in

red salt grass and a decrease of 30 per cent, in the predominat-

ing species, rush grass. There was alsO' an increase of 100 per

cent, in spike grass, in Salicornia, in rush grass invaded by spike

grass, and in rush grass invaded by Salicornia.

These are only indications of what may take place, but are

facts as related to these two particular plots, small as they are.

We should collect corresponding data for a large number of

typical plots, better still if whole marshes could be under obser-

vation. We hope to be able to carry this work along, and to

resurvey each plot at least as often as every three or five years,

and record the changes which have taken place.

I cannot close without expressing to you my appreciation of

what you are doing in New Jersey to eliminate mosquitoes, and

my whole-hearted faith in the ultimate success of this work and

the great benefits that will follow it—benefits to public health,

increased public comfort, and increased business and property

valuations.

If everybody felt as I feel there would be no trouble in ob-

taining appropriations for this highly important line of civic

activity.

Pre:sidknt Darnai.1,—The next paper is by Mr. W. J.

Schoene, State Entomologist of Virginia.

Mosquito Situation in Virg-inia.

BY W. J. SCHOKNE:, state ENTOMOI^OGIST, BI.ACKSBURG, VA.

The mosquito situation is reflected to an important degree by

the number of cases of malaria occurring in the State, and the

records of the State Health Office show that 11,407 cases were

reported during the past year. The information given in this

paper was tabulated especially for the writer through the courtesy

of the State Health Officer, Dr. E. G. Williams. The large

black dots (fig. 18) are intended to show the distribution of the

11,000 odd cases of malaria in Virginia by counties, and the

area of the dot varies as the actual number of cases reported.
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Persons who live in malaria counties say that only a small pro-

portion of those suffering with malaria ever visit a physician,

so the figures probably fall far short of the actual number of

cases. They serve, nevertheless, to indicate the localities that

are heavily infested with Anopheles.

There are several things about the distribution of malaria

which deserve mention. The entire western portion of the State

is practically free of malaria, as indicated by the small size of

the dots. This region is composed of mountains and mountain

valleys, the elevation is high, the climate is cool, and the country

generally well drained, so that the conditions are not very favor-

able for the breeding of mosquitoes. Also, the mountain streams

in this region contain running water throughout the year and

are usually well stocked with fish. There were seven counties

in this region that reported no cases of malaria, and at most

there were only a few. There were only 208 cases of malaria

reported from the entire 31 counties, or not more than occurred

in some of the villages in Eastern Virginia. Since these 31

counties contain 13,735 square miles, or an area nearly twice

that of the State of New Jersey, you know at once there is but

little opportunity for mosquito eradication work in this whole

region.

The Piedmont, or eastern slope of the Blue Ridge Mountains,

is, also', generally free from malaria. One sees by refere'"5ce tO'

the map that this' section is the long belt of country stretching

for 244 miles from the Maryland line and the banks of the Poto-

mac to the North Carolina line. It average about twenty-five

miles in width and embraces an area of more than 6,000 square

miles. The eastern edge of this area is from three hundred to

five hundred feet above the sea, while the western portion attains

an elevation of six tO' twelve hundred feet. Some of the land

is covered with timber and large areas are devoted to cattle

raising. The high altitude probably accounts for the small

number of cases O'f malaria reported fromi the counties in this

area.

The great central portion of the State is usually referred to

as Middle Virginia. It is well supplied with streams, and a
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study of the topo-graphic maps of this region shows that many

of the streams are sluggish and that lowi lands are frequently

overflowed. It is believed that this entire regioni is well suited

to the breeding of mosquitoes; the season is long, with warmi

weather and many warm; nights and an abundance of breeding

places. The number of cases of mialaria in Central Virginia is

probably influenced tO' some extent by the fact that there are a

great many colored people and some very poor white people

living in this region, for the malaria situation is aggravated in

some communities by unscreened houses and the shiftless habits

of the residents.

We next consider the tidewater region; this is separated from,

Middle Virginia by the fact that the soil is derived from a

different geologic foTmation. The line separating these two

areas, roughly speaking, passes southwaird through Washington

and Richmond. This section is divided by the waters of the

Chesapeake Bay and the large tidal rivers that flow intO' it. This

is mainly an alluvial country, a portion of the tertiary Atlantic

Tidewater plain, and its surface, composed of sands and clays,

is thrown into low, flat ridges, forming the watershed of the

peninsulas, succeeded by terraces and plains down to the water's

edge, where they meet the swamps and salt marshes that ahvays

accompany well-developed, land-locked, tidal waters. It is esti-

mated that there are a million acres of swamp and periodically

overflowed land in Virginia, a large amount O'f wfnich is located

in the southeastern part of the State in the Dismal Swamp
region. Many of the rivers are in, reality a long marsh with a

small, winding stream running throuigh it, the stream^ overflow-

ing its banks after each heavy shower. This statement is true of

many of the streams in this region, and especially of these that

are in the region of the Dismal Swamp. The Virginia Penin-

sula or eastern shore is doubtless similar tO' the eastern portions

of Maryland and New Jersey, and, therefore, needs nO' further

description. The ocean side of the peninsula is a long stretch of

shallow bays and salt marsh 70 miles long and of varying width,

and is the breeding place of many mosquitoes ; the western side,

however, is very different and at points examined is almost

devoid of breeding places.
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The people of Accomac County claim to have very Httle

mialaria now!, w^hereas years ago a large proportion oi the resi-

dents experienced chills and fevers. This county has undergone

great development in the past few years. Since the introduc-

tion of the trucking industry land has increased from a few

dollars per acre to two and three hundred dollars per acre, and

practically all of the land is under cultivation and is kept well

drained. The increase in the value of the land has certainly re-

duced the rtumiber of breeding places in the peninsula, which

would account for the reported reduction in malaria. Space

will not permit of further discussion except to note that the

counties in the edge of the Dismal Swamp report the greatest

numiber of cases of malaria.

WHAT HAS BEEN DONE, IN VIRGINIA.

The mosquito problem in Virginia is almost untouched. Con-

sidering the fact that there are a million acres of swamp
and marsh land in the State, this is a virgin field for eradication

work, and the time is not far distant when the people of Vir-

ginia are going tO' wake up and start the movement. Nothing

has been done except at a few' isolated points. The armiy officials

have cleaned up around Fort Meyer, the Du Fonts around their

plant at City Point, and some work in Greenville County by

Federal authorities in co-operation with the State Board of

Health. So far as I have been able to learn, these are the only

instances where an effort has been made to eradicate moscjuitoes.

There are a number of drainage schemes on foot for the pur-

pose of improving the land for agricultural purposes, which, if

carried out, would be nothing less than mosquito eradication

work. There are some large drainage ditches in certain portions

of the Dismal Swamp which were built to drain land for farm-

ing purposes.

WHAT WE PROPOSE TO DO.

There are a few people in Virginia that are interested in the

problem, and there are also certain thinking persons who recog-
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nize the fact that the future development of this un'drained terri-

tory depends tO' a large extent upon the eradication of mos-

quitoes and malaria. There is another group, composed mostly

of speculators, land agents and real estate dealers, who^ appre-

ciate the value of the marsh and swlamip land for agricultural

purposes if it were drain'ed. It is nov^ proposed tO' OTganize

these several groups of persons and by lectures and demonstra-

tions to create sentiment for' mosquitO' eradication! work in those

communities where malaria occurs. It is hoped that by pre-

senting the malaria situation as it exists tO' the people in! eastern

Virginia that we will be able to^ secure some aid from' the State

and from many counties. In addition, it seems probable that

some drainage schemes that are now on foot may become, with

some encO'Uragem,en!t, successful realities. While mosquitoes and

malaria will always be a problem in many sections in the eastern
•

part of the State, because so much of the land is only a few feet

above sea level, it is believed that a small expenditure per acre

for drainage canals will reduce the loss from this disease and

also lessen the mosquito^ riuiisance tO' a point where neither will

be of importance. It seems very certain that the increase in

value of land that has been drained will pay for the drainage

many times over, and once that the movement is started it will

continue until every acre of tillable land in tidewater is drained.

President Darnai,!,—^Being a Virginian myself, I want to

say a word, Mr. Schoene. It used tO' be said when I lived down
there in Virginia, in the neighborhood oi the Dismal Swamp,
that the masts were so black with miosquitoes that you couldn't

see the wood. When I came up here I thought there were some

other States that ought to have just as bad a reputatioin' and just

as much notoriety as Newi Jersey, but they don't get it.

Now, we are going to try out the old war horse, the man who
has been vitally and successfully interested in this work for'

many years. I take great pleasure in calling on Dr. Hunt.
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The Meaning of Mosquito Extermination for the People of

New Jersey.

BY RAI,PH H. HUNT^ M.D., PRESIDENT 01^ THE ESSEX COUNTY

MOSQUITO' EXTERMINATION COMMISSION.

Just what the mosquito has meant to New Jersey in the remote

past, we can best judge from statements in the literature of

that period, and reports which have come down by word of

mouth. O'ur personal experiences in the recent past give us a

graphic idea of what the unchecked mosquito has meant to

others.

We must remember that the early colonists and their fol-

lowers did not enjoy the benefit of well-screened houses, neither

was it possible for them to leave their homes at the time of

infestation and seek places of recreation where mosquitoes were

not present.

Surely the sufferings of the colonists from, the mosquito must

have been almost unbearable, protected only as they were by

smudges and similar primitive measures. Even our well-

screened houses of these later days are rendered almost un-

habitable by a visitation of a horde of pipiens mosquitoes.

In a paper read before this Association at its last annual

meeting, we attempted to draw a picture of the actual sufferings

of the colonists by extracting the literature. It can be readily

appreciated that the mosquito was a real deterrent to coloniza-

tion and industrial development.

Living in an era of intensive research we cannot appreciate

or understand the passive attitude of accepting pests, scourges,

and in general the hostile manifestations of nature, without an

attempt at relief, yet it seems to have been the fact that peoples

have suffered many things which a little vision and wisdom
would have eradicated.

We all know what an unenviable reputation the mosquito has

given our State in the past, and ''Jersey Mosquito" and -''Jersey

Lighting" has been used as opprobrious terms. Perhaps it is fit

that we who have suffered the most should take the lead in
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attempting to eradicate the mosquito. We are sure, however,

that we are not alone in the affliction. The publicity which our

work has brought forth has disclosed the fact that many com-

munities in our country have been silent but nevertheless acute

sufferers from the pest.

To one who believes in his fellow men it is something to

initiate a' good work, and so give encouragement to others who
may need the stimulus of example. Our work in New Jersey

will probably be responsible for a country-wide movement
against the mosquito. If to New Jersey should come the credit

of ridding residential and industrial communities throughout

the world of mosquitoes, it would well be worth all the expend-

itures of moneys, brains and effort.

In all of these movements for the betterment of living con-

ditions a start has to be made, and New Jersey should be proud

of its record in this conquest.

From a purely New Jersey standpoint mosquito extermina-

tion has a tremendous importance. Fortunately mosquito-borne

diseases have never been generally prevalent in New Jersey.

Malaria is the only disease at present known which is carried

by the mosquito in New Jersey. The Anopheles mosquito, the

variety in question, is prevalent, but only in scattered com-

munities has it become a nuisance as a malarial carrier. In so

far as this disease has an importance the eradication of this mos-

quito has been a benefit. It is, however, the other varieties O'f

fresh-water mosquitoes and the migratory salt-marsh species

which give the great importance to the work.

The sleepless nights due to the singing and stinging pipiens,

the unbearable annoyance to people on their porches, in their

gardens, at their out-of-door occupations, the impossibility of

pursuing farming, the great distress to cattle and beasts of

burden, the rendering of otherwise attractive places of recrea-

tion and vacation useless, all of these and many more give us

a good and sufficient reason for spending any reasonable amount

of energy and money to eradicate the mosquito.

The attitude of the people themselves as a study in psychology

has been most interesting. First, an incisive ridicule, then a
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kind of skepticism with a conceded half belief in the movement,

and finally a well accepted conviction that the task can be

accomplished. At the present time, by reason of the results

already attained, there is everywhere a very general belief that

the work is effective.

As a collateral or incidental benefit has been the great

stimulus to improvement in the sanitary condition of our com-

munities. Our frequent inspections of all yards and outlying

sections of inhabitated areas has led to the discovery of many

insanitary conditions and their abatement. Once the mosquito

has been rendered inoccuous, the sure result will be a concerted

attack upon the fly and other insect pests.

From the purely economic standpoint it might be well to refer

to the papers read at different times before this Association by

Dr. Lipman, Director of the New Jersey Experiment Station.

There are hundreds of thousands of acres of good soil in

Southern New Jersey awaiting cultivation, the greatest deterrent

being the mosquito. It is Dr. Lipman's belief that the eradica-

tion of the mosquito will solve this problem.

Thousands of splendid sites for summer colonies, the breath-

ing places in summer time of the busy city worker, only await

the word that the mosquito has been conquered to become centers

of health and recreation.

In Northern New Jersey our suburban cities have been held

back, and often one season's prospective purchasers have taken

the back track and carried their values with them. Some years

since it was our personal observation that an individual stood

ready to purchase a residential property worth $20,000, but

after one season the pesky mosquito was the deciding factor in

giving up the property.

The future holds the brightest promise for the absolute relief

from the mosquito. What shall we say of the vision of the

pioneers in their work? To look at our salt marshes inter-

sected with the all-protecting dike, our meadows saved from

the flooding tides by sturdy automatic tide-gates, our upland

swamps drained, our slimy pools in the midst of residential
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centers abated, our steady force of inspectors ceaselessly going

their rounds, searching out breeding places and teaching the

people the way of salvation—all of these seem simple achieve-

ments as we view the completed task.

Our Association, made up of the men who have brought

about these things, should be proud of their handiwork. The

State, I say it with all humility, should be thankful that among
its citizens those have been found who, with a full conscious-

ness of their civic duty, have so generously given of 'their time

and energy.

We await with confidence that time in the near future when

our work shall have been crowned with success, and we shall

all be glad to have done our part in this baffling contest with

nature.

PrKSIdknt D'ARNiAi^i,—^Gentlemen, when a delegate comes all

the way from a western city to New Jersey to attend our conven-

tion I think we ought to give him a hearing as a matter of testify-

ing our real interest in the work which he represents. I hope

that Dr. Ramsay, of Toledo, Ohio, will tell us of the progress of

mosquito extermination in his part of the country.

Dr. Ramsay—^Mr. Plresident and gentlemen, I do feel that

I want to thank you all for the reception that I have had here in

last year's meeting and this year's meeting, and I hope that I

will again receive an invitation to attend your meeting the coming

year. At that time I hope that I shall have something worth

while to present. I have heard a good bit from you as to the

things accomplished. In Toledo we have not accomplished much

as yet, but we have accomplished a good bit of educational work

and we are getting public sentiment to back us up so that we

know that in this coming year we are going tO' get the necessary

funds to carry on our work which has been so carefully planned

and laid out.

Toledo is probably one of the worst mosquito-infested cities

in the middle west, on account of its geographical situation, at

the extreme end of Lake Erie, and built primarily upon marsh

land. We have a lot of fresh-water marshes surrounding the
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city, occupying many square miles, so that we have a problem

that is similar to some of the salt-marsh conditions on the Atlantic

Coast. This work has been undertaken in a small way by a

commercial organization that has selected a committee of men

from among its members. This committee, of which I am chair-

man, is called the Mosquito Elimination Committee of the Toledo

Commerce Club, and we have the backing O'f this club, which is

an important organization in Toledo. The club has advanced

the funds for carrying on a survey, and all the work that has

been done has been paid out of the funds of this organization.

We have received nothing from private subscription, and we

are in a way reticent about accepting money obtained by private

subscription, because we feel that this work is a community

problem and should be assessed upon the property owners, and

we feel in that way we are going to get legislation enacted

whereby we will be able to assess the cost of this work, one part

upon the city, one part upon the State, and one part upon the

property owners. We feel that this legislation will come this

summer, after which the appropriation will be made and a

commission formed on the same basis that you have formed

yours in New Jersey.

PresideNT Darnal,!,^—We have labored in New Jersey for

some years under the stigma of furnishing all the mosquitoes to

New^ York City, so that it is more or less satisfaction to have a

New Yorker come and say that they really have some mosquitoes

of their own, that it was not all our fault. So I am going to

ask Mr. Maurer, of Suffolk County, Long Island, to say just

a word.

Mr. Maurer—Mr. Chairman and gentlemen, I am a member
of the Executive Committee of the Suffolk and Nassau County

Mosquito Extermination Committee, which was organized a

couple of years ago, and it was my fortune to be closely identified

with the educational movement that followed its formation.

The result of that campaign has been the creation of the Nas-

sau County Mosquito Extermination Committee, the result of

whose work you have heard of in the paper read by Mr. Adams.
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The statement was made that there is now a bill in the Legis-

lature which provides for a commission plan for Suffolk County.

Lest the impression be made that we are going to have easy

sailing there, I am glad to avail myself of this opportunity to

state that we are expecting a very hard fight. We have met very

strong opposition from certain sources, particularly in the east

end of Suffolk County. Therefore, it is possible—I am' making

up a plan now—it is possible that we may split the county so as

to provide for the extreme west end of the county, which is

contiguous to Nassau County.

There is sufficient sentiment, I think, in the five townships,

the county being made up of ten townships, to justify the repre-

sentatives from Suffolk County introducing the necessary

legislation to create a commission so that that plan can be worked

out.

O'ne of the objects in my coming to this convention was to have

some talk with the pioneers in this work, and get some points of

information as to the best way to proceed with this modified plan.

In one township in which a great deal of mosquito extermination

work has been done by private subscription, they have passed a

resolution, that is, the officials, when the private individuals

prodded them, favoring our plan. There is a strong sentiment

in Huntington Township, where excellent work has been done

under the leadership of Mr. Hudson, but I am a little doubtful

about Brookhaven, which is the largest township there. How-
ever, it may be necessary to draw a line clear across the county,

from the south shore tO' the north shore, to provide for a com-

mission for that end, and then we hope that in the process, per-

haps, of evolution the extreme end of the county will come in.

There is an immense territory there, but from what I know of

the topography of the county there is not so mnch mosquito-

breeding area as there is in the west end of the county.

Pri:sidi:nt Darnali.—There is just one other gentleman in

the audience that we want to call on for a talk, and that is a very

enthusiastic man from Newark, who represents the Clinton Hill

Improvement Association, Mr. Judd.
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Mr. Judd—Mr. Chairman and gentlemen: As Dr. Darnall

has said, I represent the CHnton Hill Improvement Association,

and, as I stated last year, an association of about 850 members

now, representing a taxable valuation—I said last year of over

$10,000,000, but I was advised by the Board of Governors that

I could more than double that as the amount of representation

of taxable valuation of the property owned by the members of

the Clinton Hill Improvement Association.

The Clinton Hill Improvement Association is composed of

business men, manufacturers, merchants and professional men
in all lines of endeavor. They are watching this mosquito ex-

termination work, and they are vitally interested in it, and so

strongly interested that they feel they should have a representa-

tive here at this meeting to express to you how well they appre-

ciate the work that has already been done.

In Essex County we have a good Commission, under the able

leadership of Mir. Dobbins and Mr. Becker. They have accom-

plished wonders. Last season we scarcely saw a mosquito any-

where, very few, and those only in spots. But the object in

having me come here is to encourage you and to show that we
appreciate the work that you are doing and to encourage you to

go on further in this work, to ask you when you leave here and

go back to your work to go out with an earnest endeavor, with

a greater endeavor than ever before, with the feeling that this

work can be done, that it should be done, that it is one of the

most important works that ever was undertaken in the State of

New Jersey, and that you are not to be satisfied until you have

the mosquito under control throughout the entire section of five

hundred miles around New York.

PrKSidknt Darnai,!,—We have now come, gentlemen, to the

close of the program. I want to say just a word as we close.

I want to thank you in the first place for honoring me with the

position of presiding officer, an honor that I fully appreciate,

and I believe that this meeting has been perhaps the most enthu-

siastic, the most far-reaching and the most splendid meeting that

we have had since we formed this organization. We have ac-
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complished wonderful things. We have set rolHng and stirred

up a lot of enthusiasm; we have so much enthusiasm that we
cannot get it all said. We haven't time to say all we v/ant to say

or do all we want to do, and if we stayed here two or three days

we would still be at it, just exactly as we are now.

I think that when this whole country wakes up to this mosquito

problem, and looks back to what New Jersey has done in the

past, we will find that this association and this body of men have

been the makers of history, and we will find that they will hark

back to all of our pioneer work, for I think we can truthfully say

that this work began in New Jersey, and that we are the pioneers

in it.

I won't take up your time, but I want to make a suggestion.

Mr. Gaskill told us last night that we were doing ninety-five per

cent, of the work in our county organizations, the State is doing

five per cent, of the work. He said it was an unfair proposition.

It is unfair. The State ought at least to do as much as we are

doing as representatives of local communities; and, therefore,

with all the influence that you can bring to bear as you meet men

on the streets, and particularly legislators, let us each one take

home with him and keep hammering at it forever the suggestion

of trying to influence as many people as we can to think over and

to push ahead this appropriation from the State. We have got

to have a State appropriation sooner or later, and we have got

to have a good big one, that will certainly be in a measure fair

as compared with our local efforts. We are spending $200,000

or more, why cannot the State do as well?
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